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Resolution of the problem. Sowing buckwheat
(Fagopyrum esculentum Moench.) is a valuable grain crop
that is a staple in the diet of Ukrainians. Especially in diffi-
cult times, buckwheat croup was the most demanded food
product. This is explained by its chemical composition and
high calorie content. The grain contains mono- and polyun-
saturated fatty acids, it contains a high content of lecithin
and miliacin (up to 4,5 %), vitamins B1, B2, B6, pantoth-
enic acid, folacin, choline, vitamin E. The kernel contains
up to 11,3 % of dietary fiber, which is 37,7 % of the daily
human need [1].

But today, regardless of the strategic importance of the
culture, the cultivated area under it in Ukraine has stabi-
lized at the level of 80 thousand hectares, which is slightly
more than 50 % of the necessary area to fully meet the
internal needs of the country's population. One of the rea-
sons that led to a significant decrease in buckwheat crops
(by 76 % compared to 2000) is its lower profitability com-
pared to the main export-oriented crops (sunflower, corn,
soy) [2].

Buckwheat is primarily a bee-pollinated crop. The con-
ditions that arise during the flowering and pollination of
crops by honey bees are fundamental in the formation of
the grain harvest. The completeness of bee pollination,
in addition to the temperature factor, is determined by the
features of the development of the reproductive organs of
the culture: the number of flowers, their location and com-
pleteness of opening, the duration of the flowering period.
Agricultural plant productivity is also influenced by agro-
technical measures such as: variety assortment, sowing
rate, sowing scheme, fertilizers, etc. Such factors change
the conditions of existence of buckwheat plants in the agro-
cenosis, accordingly, the characteristics of the growth and
development of buckwheat plants of different morphotypes
change [3].

Thus, one of the directions in buckwheat breeding is the
selection of elite plants according to the appropriate habit of
the plant with subsequent selection. As a rule, we are talk-
ing about the creation of determinant (low-growing) varie-
ties that provide an increase in the yield of buckwheat grain
per hectare compared to the usual morpho-type due to the

optimization of the elements that form their productivity in
agrobiocenosis.

Analysis of recent research and publications. The
advantages of determinant varieties over ordinary (inde-
terminant) in the production of buckwheat grain are deter-
mined by the following laws.

It should be understood that limiting the height of the
plant leads to a decrease in the work of the main shoot in
the formation of generative organs. However, the results
of selection work in the direction of determinism of buck-
wheat determined the possibility of increasing the power
of the main shoot due to the selection of a plant with an
increased number of vegetative nodes and inflorescences
on it. Limitation of branching, as one of the indicators of
determinism, conducted on the basis of the selection of
plants with a reduced branching zone in the branches of
the first order, which had a positive effect on the size of
the tassel. Selection for a large tassel is determined by
the size of the zone of green buds at the ends of the tas-
sels. Plants with numerous elementary inflorescences in
a tassel are used as the basis for selection according to
this indicator [4].

Conducting the selection process in the specified direc-
tion provides grounds for creating highly productive starting
selection material and varieties with large inflorescences.
Before the creation of determinant varieties, this had only a
theoretical basis, since at that time selection, based on the
inverse biological correlation inherent in plants of indeter-
minant populations between the increase in the length of
the panicles over 3 cm and the percentage of realization
of flowers into fruits, was conducted in the opposite direc-
tion. This regularity in ordinary varieties led to a decrease
in grain size in case of exceeding the specified parameters
of the length of the tassels. However, the use of specific
variability in determinant populations gives hope for further
progress in buckwheat breeding in the direction of creating
high-yielding varieties with large inflorescences.

It should be noted that the timing of most selections
coincides with the phase of budding and the beginning of
flowering. At this time, the determinants have a well-defined
structure of the main shoot and the number of vegetative
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nodes of tassels on the shoot. Carrying out the work within
the specified period allows you to avoid cutting off flowers
and ensures targeted pollination. In the phase of full flower-
ing, selection is carried out for limited branching, while the
branches are already well developed, therefore, during this
period, it is necessary to cut off the flowers and fruits that
have formed earlier [5].

Among the other advantages of determinant varieties,
which contribute to the realization of the genetic potential
of productivity in buckwheat, there is a complex feature —
resistance to lodging. It is determined by the limitation of
the height of the plant and the peculiarities of its anatom-
ical structure. The decrease in plant height is characteris-
tic of genotypes of the determinant morphotype, which are
characterized by the limitation of shoot and branch growth.
Such plants are characterized by the redistribution of plas-
tic substances that contribute to the formation of biomass
and increase the grain weight in the structure of the total
biomass. This is explained by the change in the indicators
of photosynthetic acceptors in the determinant genotypes.

The determinant form can also be used as a model for
the formation of new mechanisms of fruiting homeostasis.
The low growth of the shoots means that the selection for
increasing the seeding of flowers will go in the direction of
ecological protection of the fruiting process. The effective-
ness of this process is largely determined by the ability to
mutate genes that control the most important species char-
acteristics [6].

The Institute of Agriculture of the Northern East of
the National Academy of Agrarian Sciences of Ukraine is
the basic breeding center for determinant buckwheat in
Ukraine. In this scientific institution, research is constantly
being conducted to study biometric parameters of buck-
wheat plants, both already registered varieties (depending
on technological elements) and selection material and their
impact on productivity.

The basis of the work on the creation of new varieties by
the breeders of the Institute of Agriculture of the Northern
East NAAS use a selection scheme based on the works of
N.V. Fesenko. The specified scheme is based on both the
recessive and monogenic nature of the inheritance of deter-
minism and the regularity of the inheritance of a number of
other morphological and economic features [7,8].

Based on the recessive monogenic inheritance of deter-
minants, the selection scheme is divided into the following
main stages:

— selection of parental components, hybridization;

— growing F1 hybrids under screen isolation;

— negative selection for determinant in the F, hybrid
combination;

— repeated family-group or mass selection [9].

The determinant model was improved according to the
principle of constructive segmentation. The selection is
mainly based on the characteristics that make up the met-
americ organization of plants: the number of nodes in the
branching zone of the shoot and inflorescences on it, the
number of nodes in the branching zone of branches, ele-
mentary inflorescences in the panicle.

Thus, the creation of new determinant varieties of buck-
wheat with the involvement of collection forms based on
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the study of the parameters of their productivity formation
and subsequent selection remains extremely important and
relevant.

The purpose of research. The purpose of our research
was to study the level of manifestation of productivity ele-
ments based on biometric parameters of plant growth
and development of determinant varieties of buckwheat
selected by the Institute of Agriculture of the Northern East
NAAS.

Research materials and methods. Experiments on
the relationship between biometric and yield parameters
of determinant varieties of buckwheat were carried out in
the conditions of the northeastern Forest Steppe of Ukraine
in the short-rotation field crop rotation of the Institute of
Agriculture of the Northern East of the NAAS. The article
presents the results of research for 2019-2021.

In the experiment, three determinant varieties were
studied: Sumchanka, Krupinka and Ivanna. In order to
study the biometric parameters of plants, which distinguish
determinant varieties from ordinary ones and have an influ-
ence on the formation of productivity elements, a variety of
the indeterminant morphotype Slobozhanka was taken as
a control. All the listed varieties are the result of the breed-
ing work of scientists of the Institute of Agriculture of the
Northern East of the NAAS and belong to high-yielding vari-
eties included in the State Register of plant varieties suita-
ble for distribution in Ukraine.

The scheme of the experiment had the following form:
the control variant — the Slobozhanka variety, the studied
variants — the Sumchanka, Krupinka and Ivanna varieties.

The seeds were sown using a SKS-6-10 selection
seeder in a cassette version (feeding area 3x45 cm).
Varieties were sown on 3-row plots with a registered area
of 6.75 m? in three repetitions. The establishment of exper-
iments, evaluation of materials, analysis of plants and har-
vest was carried out in accordance with generally accepted
methods [10]. The research results were processed using
statistical analysis methods [11].

Research results. The study and comprehensive eval-
uation of the original breeding material made it possible to
successfully use it in breeding programs and create six vari-
eties of the determinant morphotype (Sumchanka, Krupinka,
Ivanna, Yuvileyna 100, Yaroslavna, Selyanochka). Plants of
the determinant type are characterized by complete growth
(the main shoot and branches end in a simple inflores-
cence — a tassel). This trait is controlled by a recessive gene.

The results of the basic characteristics of the habit of
buckwheat plants of the studied varieties and their com-
parison with the variety of the indeterminant morphotype
Slobozhanka are shown in Table Cmpaxornic 1.

The obtained data indicate that, in general, plants of
determinant varieties have an average height of 11 % lower
than the normal variety. The shortest stems were noted
in plants of the Sumchanka variety, the height of which,
depending on the conditions of the year, was 96-100 cm.
On average, the plants of the Krupinka variety were five
centimeters taller than the Sumchanka variety. Plants of the
Ivanna variety exceeded 110 cm.

Despite the lower height, the assimilation area of the
leaf surface of the determinant varieties exceeded the indi-
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cators of the indeterminant variety by 26 % on average.
The largest leaf surface area was recorded in the Krupinka
variety — 1940 cm?, which is 28 % more than the control
variant. Indicators of the relative foliage of the plant, the
area per 10 cm of growth, indicate a significantly greater
advantage of determinant varieties. The maximum indicator
of the indicated parameter was determined by the experi-
ment in plants of the Sumchanka variety — 193 cm?/10 cm,
this exceeded the value of the indeterminant variety by
48 %, while the indicator of the total leaf area exceeded
the indicator by 28 %. On average, according to the speci-
fied parameter, the determinant varieties prevailed over the
control variant by 33—47 %. Therefore, the advantages of
the researched varieties in the formation of the assimilation
area led to the improvement of the parameters of the leaf
supply of flowers. This indicator in determinant varieties
was on average 40 % higher than the indeterminant variety
Slobozhanka. It should be noted that the vegetation period

of determinant varieties was 5-11 days shorter than that of
the usual variety.

Features of the formation of generative organs indicate
an advantage in the implementation of the productivity of
plants of determinant varieties over ordinary ones (pic. 1)
against the background of a much smaller number of inflo-
rescences on branches of the first order.

Thus, taking into account the peculiarities of the habit
of plants of deterministic varieties, the number of inflores-
cences on the branches of the first order was lower by 32 %,
and the total number of flowers per plant by 10 % compared
to the indeterminant variety. However, this regularity, on the
contrary, led to a positive result of the productivity of the
studied varieties. First of all, the percentage of realization
of flowers into fruits increased from 12,6 % in the control to
14,9 % in the Sumchanka variety, and the average indica-
tor of the determinant varieties exceeded the indeterminant
variety by 13 %. Secondly, with an almost equal number
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Pic. 1. Comparison of the parameters of plant productivity formation of different varieties
of determinant to indeterminant morphotype, average for 2019-2021

Table 1
General characteristics of the habit and duration of the growing season of plants in different varieties
of buckwheat, average for 2019-2021
] Variety
Ne Indicator -
Slobozhanka Sumchanka Krupinka Ivanna

1 |Plant height, cm 116+2,4 98 +1,6 103+1,9 110+1,5

2 |Leaf area, cm? 15181164 18931218 19404261 19151216

3 | Leaf area for 10 cm of height, cm? 130,86 193,16 188,35 174,09

4 | Leaf supply of flowers 0,55 0,81 0,77 0,73

5 | Vegetation period, days 85+3,6 7431 78+2,8 80+3,6
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of full-fledged fruits on the plant, the determinant varieties
formed a mass of grain that exceeded the control variant by
an average of 17 %, due to an increase in the mass of 1000
grains by 8-25 %.

After examining the correlation between the studied
plant parameters of the determinant varieties of buckwheat
and its individual productivity, it was established that the
number of full-fledged fruits per plant (r=0.97) and the weight
of 1000 grains (r=0,91) are the main influencing factors on
the formation of grain mass. Among the factors that are not
directly a component of the grain mass, the most influential
was the realization of flowers into fruits (r=0.83). In turn, a
high factor of influence on the percentage of realization of
flowers of the leaf supply parameter of flowers was estab-
lished (r=0.89). The total leaf surface area had an average
effect on grain mass (r=0.55). The height of the plant had a
negative effect on productivity (r=-0.56). It should be noted
the high positive dependence of the duration of the growing
season on the height of the plant (r=0.96) and the number
of flowers (r=0.99).

Thus, the realization of the advantages of determinant
varieties due to the reduction of energy costs for the elon-
gation of the stem and the formation of the total number of
flowers on the plant, the formation of inflorescences with
larger flowers, made it possible to form an almost equal
number of grains, but much larger compared to the usual
(indeterminant morphotype).

Conclusions

1. The specific features of the habit of determinant
plants were determined, which consisted in the formation
of low-growing bushes with a well-developed assimilation
area, which increased the leaf coverage of plant flowers by
40 % compared to indeterminant ones.

2. It has been established that the formation of gen-
erative organs and their location on plants of determinant
varieties differs significantly from the usual morphotype.
As a result, despite a certain advantage in the number of
flowers on plants of the indeterminant variety, their loca-
tion and size allowed the formation of the same number
of grains through greater implementation of flowers into
full-fledged fruits.

3. Biometric features of determinant varieties made
it possible to form a mass of grain on the plant, which
exceeded the usual variety by 8-25 %.

4. The basic influencing factor on the productivity of
buckwheat plants is the number of full-fledged fruits per
plant (r=0.97) and the weight of 1000 grains (r=0.91)
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Straholis I. M., Berdin S. |., Kabanets V. V. Parameters
of formation of buckwheat productivity by determinant
varieties selection of the Institute of Agriculture of
Northern East of NAAS of Ukraine

Purpose. The purpose of our research was to study the
level of manifestation of productivity elements based on
biometric parameters of plant growth and development of
determinant varieties of buckwheat selected by the Institute
of Agriculture of Northern East NAAS. Methods. The
research was conducted during 2019-2021. The object of
the research was three determinant and one indeterminant
(control variant) buckwheat varieties selected by the
Institute of Agriculture of the Northern East NAAS. Field
and laboratory methods of research involved determination
of biometric parameters of buckwheat plants and elements
of their productivity. The establishment of experiments,
the determination of biometric parameters, the analysis of
the obtained results, and the mathematical and statistical
processing were carried out in accordance with generally
accepted methods. Results. As a result of the study, the
superiority of determinant varieties over indeterminant
varieties was established in terms of parameters related
to the leaf surface. Indeterminant varieties form a greater
number of flowers and the number of inflorescences on

branches of the first order, however, the peculiarities
of the structure of the determinant varieties (increased
assimilation area, placement of flowers on the plant,
etc.) led to an increase in the percentage of realization of
flowers into grains by 13 %. The latter made it possible to
obtain an equal number of full-fledged grains on the plant
in comparison with the control variant, and due to the
formation of larger seeds in the determinant varieties, to
exceed the individual productivity of the control variant by
17 %. Conclusions. The features of the habit of determinant
plants were identified, which consist in the formation of low-
growing bushes with a well-developed assimilation area,
which increased the leaf supply of plant flowers by 40 %
compared to indeterminant ones. It was established that
the formation of generative organs and their location on
plants of determinant varieties is significantly different from
the usual morphotype. Despite a certain advantage in the
number of flowers on plants of the indeterminant variety,
their location and size allowed the formation of the same
number of grains through greater implementation of flowers
into full-fledged fruits. Thus, the biometric features of the
determinant varieties made it possible to form a mass of
grain on the plant, which exceeded the usual variety by
8-25 %. The basic factor influencing the productivity of
buckwheat plants is the number of full-fledged fruits per
plant (r=0.97) and the weight of 1000 grains (r=0.91).

Key words: buckwheat, selection, determinant variety,
indeterminant variety, biometric indicators, individual
productivity.

Crtpaxonic I. M., Bepain C. |, Ka6aHeub B. B.
OcobnuBocTti opmMyBaHHA NPOAYKTUBHOCTI Ipeyvku
AeTepMiHaHTHUMKW  copTamu  cenekuii  IHCTUTYTY
cinbcbkoro rocnopapctBa [liBHiuHoro Cxoay HAAH
YkpaiHu

MeTta. MeTowo pocnigkeHb Oyno BUBYEHHS BMIIMBY
BGioMeTpNYHMX nNapameTpiB POCTY Ta PO3BUTKY FPEYKM Ha
piBEHbNPOSIBY €NIEMEHTIBNPOAYKTUBHOCTI Y AETEPMIHAHTHUX

COpTiB  cenekuii IHCTUTYTY CinbCbkoro rocnogapcTtea
MiBHiyHOoro Cxogy HAAH. Metoamn. [ocnigxeHHs
npoeognnu  npotarom  2019-2021 pokiB. O6’ekTom

OOCNIMXXEHHA BUCTYNanu Tpu OETepPMiHaHTHMX Ta OAWH
iHOETEPMIHAHTHUIA (KOHTPOMbHUI BapiaHT) COPTU Tpeydku
cenekuii IHCTUTYT cinbcbkoro rocrnogapcTea [liBHIYHOrO
Cxoay HAAH. MNonbogi Ta nabopatopHi MeToaN A0CHioKEHD
nepeabayanyM BU3HaA4YeHHA GIOMETPUYHMX MapamMmeTpis
POCIIUHW FPEYKM Ta eneMeHTiB il NpogyKTUBHOCTI pOCINHU
rpevkn. 3aknagky OOCnifiB, BU3HAYeHHS GiomeTpuyHux
napameTpiB, aHania pocrvMH NpoBOAMMM  BiAMOBIAHO
3aranbHoONpuUHATIN MeToauui [epxcopToBunpobyBaHHS.
Pesynstatn pgocnigy 6yno o6pobneHi cTaTtucTUYHUMUK
MeToAaMu (OMCnepciiHuiA Ta kopensuiiHnin). PesynbraTu.
B pesynerar gocnigkeHHs rabiTycy pocnvHuM BCTaHOBMNEHa
nepesara JeTepMiHaHTHWUX COPTIB Hag iHAETePMiHaHTHUMMU
3a napameTpamu, LU0 MOB’si3aHi 3 NIMCTOBOK MOBEPXHELO.
IHoeTepMiHaHTHI  copTu  OpMyOTb  BinbLUy  KiMbKiCTb
KBITOK Ta KifbKICTb CYUBIiTb Ha riflkax MepLioro Mnopsaky,
ogHak ocobnvBocTi  OyooBM  OETEPMIHAHTHMX  COpPTIB
(nigpBuweHa acuMminguinHa nnowa Ta iHwe pOo3MilLeHHs
KBITOK Ha POCNWHI) Npu3Benu A0 36inblUeHHS BiACOTOK
peanisauii kBiTok y nnogn Ha 13 %. OcTaHHE A03BOMMIIO
OTpUMAaTU PiBHY KiNbKiCTb MOBHOLHHMX 3€PEH Ha POCMMHI
B MOPIBHAHI 3 KOHTPOMNbHWM BapiaHTOM, a BHaCMiOoK
opMyBaHHs BiNnblU KPYMHOro HaCiHHSA Y AeTepMiHaHTHUX
COpTiB, MNepeBuUWUTN iHAMBIAyanbHY NPOAYKTUBHICTb
KOHTPONbHOrO BapiaHTy Ha 17 %. BucHoBku. BusHaueHi
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Cenekuyisi, HacCiHHUyUmMe8o

ocobnuBocTi  rabitycy [OeTepMiHaHTHMX POCIWH,  SAKi
nondranvu y ¢OpMyBaHHI HW3bKOPOCHMX KyliiB 3 Aobpe
PO3BMHEHOK acUMMINALINHOW nroLleto, sika 36inblyBana
nucTo3abesneyeHicTb KBITOK pocnuH Ha 40 % B NOPIBHSAHHI
3 iHgeTepMiHaTHMMK, Ta KopoTwuM Ha 9,5 % nepiogom
Beretauii. BctaHoBneHo, WO opmyBaHHA reHepaTuBHUX
opraHiB Ta iX po3TallyBaHHS Ha poCnMHaXxX AeTepMiHaHTHMX
COPTIiB 3HAYHO BIOPI3HAETLCA Bif KOHTPOILHOMO BapiaHTy.
B pesynbraTi, He 3Baxawuum Ha nepesary Yy KifbKOCTi
KBITOK Ha POCMMHaX iHOETEPMIHAHTHOrO COPTY, BU3HAYeHe
po3TallyBaHHS KBITOK [03BOMNSNO chopMyBaTu OOHaKOBY
KiNbKiCTb NOBHOLIIHHMX NnogiB WisixoM 6inbLuoi peanisauii
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iX 'y nOBHOUiHHI nnogn. bBiomeTpuyHi ocobnusocTi
AeTepMiHaHTHUX COpTiB A03Bonunu cdopMyBaTn Macy
3epHa Ha pOCruHI, siKka nepesuLLyBana 3BM4YanHUin copT Ha
8-25 %. Ha peanisauito nepeBaru getepmiHaHTHUX COpTIB
BrnmBanu ix GionorivyHi ocobnueocTi hopmyBaHHs rabiTycy
Ta reHepaTtMBHUX opraHiB. Hanbinbly npogyKTMBHICTb
y aocnigi cpopmysanu pocnuHmu copTy KpynunHka BHacnigok
36inbweHoi nucToBoi noBepxHi (r=0,55) Ta peanisauii
kBiTOK y nrnoaw (r=0,83).

Knro4yoBi crnoBa: rpeuka, cenekuis, AeTepMiHaHTHUIA
copT, iHAeTepMiHaTHMI copT, GiOMETPMYHI MOKa3HMKK,
iHaMBIQyanbHa NPOAYKTUBHICTb.



