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Plot (soil) variety control as part
of the varietal quality confirmation of soft wheat seed
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Purpose. To evaluate the effectiveness of plot (soil) variety control to confirm purity of varieties (hybrids, lines) and
authenticity of seed characteristics of soft wheat varieties at all stages of seed reproduction, as well as to ensure quality
assurance of the produced seed. Methods. Analysis and synthesis, comparison method, statistical analysis, systematic ap-
proach, tabular and graphical methods. Results. The study found that plot (soil) variety control is a mandatory component
of the seed certification system, which ensures confirmation of varietal purity and detection of inconsistencies at the
stages of production, storage and sale. Controls for pre-basic (PBS), basic (BS) and certified (CS) seed help to ensure high
quality standards. In 2020-2023, the number of control samples of soft winter wheat seed passing the plot (soil) variety
control decreased. This was due to military operations, logistical disruptions and a reduction in the area under cultivation.
However, despite these factors, the varieties ‘Bohdana’, ‘Mudrist Odeska” and ‘Podolianka’ remain the leaders in the number
of control samples due to their stable yields and high disease resistance. Conclusions. Plot (soil) variety control plays an
important role in quality assurance and detection of inconsistencies at the stages of seed production. The decrease in the
number of control samples in 2020-2023 is due to military operations, reduced crop areas and economic difficulties. At
the same time, the popularity of domestic wheat varieties, such as ‘Bohdana’ and ‘Mudrist Odeska’, demonstrates their high
adaptability, yield and resistance to disease pathogens. To maintain and strengthen the position of the Ukrainian seed in-
dustry, itis necessary to actively develop the domestic seed market, support breeding programmes and encourage the export
of domestic seed products.
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A batch of seed must conform to varietal

Introduction

Varietal seed certification schemes, adop-
ted by the member countries of the Organ-
1sation for Economic Co-operation and De-
velopment (hereafter — OECD), are a sys-
tem of procedures, methods and approa-
ches that ensure seed quality control at all
stages of seed reproduction and guarantee
varietal authenticity and varietal purity
[1, 2]. These schemes are widely used in
international trade for the sale of condi-
tioned seed.
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and sowing qualities at all stages of pro-
duction. Seed varietal quality is deter-
mined by field evaluation, plot (soil) varie-
tal control for compliance with morpholo-
gical characteristics determined during
state registration.

The OECD Seed Variety Certification
Schemes provide for the use of various
methods to control the varietal and sowing
qualities of seed at all stages of seed produc-
tion, in particular:

— plot (soil) variety control to assess the
conformity of the seed of a control sample
taken from a batch of seed prepared for sale
with a standard sample of seed of a variety
having state registration;

— field assessment of seed crops to deter-
mine their conformity with the standards;

— analysis of the sowing qualities of seed
by examination of samples taken from the
batch.
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The purpose of plot (soil) variety control
is to confirm the varietal purity of a given
variety (hybrid, line) at different stages of
seed propagation. This ensures the proper
quality of conditioned seed that meets the
requirements of international standards
and is intended for commercial use.

Foreign experience in the field of plot
(soil) variety control is important for im-
proving Ukrainian practice. In particular,
the countries of the European Union widely
use standardized methods for assessing va-
rietal purity and sowing quality of seed.

Plot (soil) variety control is a key element
in the system for confirming the varietal
quality of common wheat seed. The impor-
tance of this stage is due to the need to en-
sure genotypic homogeneity and varietal
purity of the seed, which determines the
quality of the future crop. As noted in the
work of M. A. Lytvynenko and co-authors,
genotypic homogeneity and heterogenelty
at the pre-breeding stage is crucial for in-
creasing yields and resistance of varieties
to adverse growing conditions [3].

Such scientists as Y. Navrotsky, T. Ma-
tsybora, O. Vyshnevetska, S. Melnyk, L.. Khu-
dolii, O. Zakharchuk and many others [4—7]
have made significant contributions to the
development of the market for wvarietal
seeds, the organisation of methodological
and methodical principles of the commer-
cial circulation of conditioned seeds and
planting material, and ways of solving com-
mon problems of the domestic seed industry
in Ukraine. The main focus of research was
on plant breeding, distribution of plant va-
rieties and seeds, their commercial circula-
tion, structure of seed production, legal
support related to state regulation of plant
variety rights protection. At the same time,
not enough attention has been paid to the
general aspects of plot (soil) variety control
to ensure the production of conditioned
seed, which requires further research to im-
prove this important component of seed
production.

Today, soft winter wheat seed production
faces a number of challenges, including cli-
mate change and the need to adapt tech-
nologies to local conditions. In this context,
particular attention is being paid to inno-
vative approaches to improve seed quality
and its compliance with international stan-
dards [8, 9].

The use of agro-technological measures to
improve seed quality is actively researched.
Rational management of these measures
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helps to reduce the negative impact of ad-
verse climatic factors. In addition, the envi-
ronmental aspects of wheat growing are
crucial to ensuring long-term crop produc-
tivity in the different soil and climate zones
of Ukraine [9, 10].

Certification plays an important role in
the seed quality control process, ensuring
that products meet international require-
ments. It involves the introduction of inno-
vative methods for assessing varietal purity
and genotypic uniformity, which helps to
improve the competitiveness of seed in do-
mestic and foreign markets [11-13].

Purpose — to evaluate the effectiveness of
plot (soil) variety control to confirm purity
of varieties (hybrids, lines) and authentici-
ty of seed characteristics of soft wheat va-
rieties at all stages of seed reproduction, as
well as to ensure quality assurance of the
produced seed.

Materials and methods

The research was conducted in 2020—
2023 on the experimental fields of the Cher-
kassy Branch of the Ukrainian Institute for
Plant Variety Examination, located in the
Forest-Steppe zone of Ukraine. The experi-
mental fields are characterised by homoge-
neous soil and climatic conditions, which
ensure the quality and reliability of the re-
sults.

During the plot (soil) variety control, the
conformity of the plants grown from the
seeds of the control sample with the plants
grown from the seeds of the standard sam-
ple or the official description of the variety
was assessed. The examination was carried
out at the appropriate phenological stages
of growth and development in the field and
in the laboratory in accordance with the
Methodology for Conducting Plot (Soil) Va-
rietal Control and Laboratory Varietal Con-
trol [14], taking into account the require-
ments of the Methodology for the Examina-
tion of Plant Varieties for Distinctness,
Uniformity and Stability for the relevant
botanical taxon [15].

The method used was a visual compari-
son of the identification characteristics of
the plants grown on the control plot with
plants grown on the standard plot and/or
taking into account the official description
of the variety used for the state registration
of the variety and/or the state registration
of rights to the variety. The number of aty-
pical plants in the control plot was taken
into account to establish varietal purity.
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Results and discussion

Plot (soil) variety control is carried out on
all varieties, hybrids and lines included in
the OECD seed schemes. This control is
mandatory for seed of the pre-basic (PBS)
and basic (BS) categories and for certified
seed (CS), the scope of which 1s determined
by the relevant certification body.

Depending on the category of seed, the
results of the confirmation of varietal qua-
lities by the method of plot (soil) variety
control are taken into account as part of the
post-control, which 1s carried out after the
sale of seed and involves checking its varie-
tal qualities by sowing control samples in
specially designated areas. These checks
take place on all categories of seed, inclu-
ding pre-basic (PBS), basic (BS) and certifi-
cated (CS).

The purpose of post-control is to confirm
that seed meets established standards of
varietal purity and authenticity. This
makes it possible to assess the quality of
seed material already sold and provides
consumers with a guarantee that the seed
used has the declared characteristics.

Post-control is an important part of the
seed quality control system as it allows us
to identify any deviations or problems that
may have occurred during production,
transport or storage.

The use of plot (soil) variety control for
pre-control during seed multiplication to
produce subsequent generations provides
important information on seed varietal
quality before or at the time when the next
seed crop is ready for field evaluation, as the
study takes place simultaneously with the
cultivation of the next generation of seed.

For certified seed intended for further
propagation, the control plot can fulfil two
functions:

—control of the varietal quality of the seed
from the last harvest;

—preliminary control of seed crops for the
next harvest.

As the varietal identity and purity of first
generation hybrids cannot be fully verified
in the field where the seed is grown, due to
the influence of agronomic and natural fac-
tors, their quality is controlled in specially
designated plot (soil) variety control areas.

Confirmation of seed varietal qualities by
the method of plot (soil) variety control is
carried out by the Ukrainian Institute for
Plant Variety Examination in accordance
with the Procedure for Confirmation of Seed

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 4

Variety Qualities by Plot (Soil) and/or Labo-
ratory Variety Control, approved by the Or-
der of the Ministry of Agrarian Policy of
30.04.2024 No. 1343 and registered by the
Ministry of Justice of Ukraine on 22.05.2024
No. 744/42089 [5, 6].

The Method for Plot (Soil) Varietal Con-
trol and Laboratory Varietal Control [14]
describes plant identification methods
which make it possible to establish the con-
formity of a control sample of seed of a par-
ticular variety with a standard sample.
Plants from both samples are grown under
the same conditions, which ensures the ac-
curacy of the comparison of their morpho-
logical characteristics.

The methods, tried and tested over many
years, are widely used and accepted by
most OECD countries participating in seed
schemes.

Field evaluation in control plots is carried
out to determine whether the morphologi-
cal characteristics of the variety agree with
the sample selected from the seed lot with
the standard sample and/or the official de-
scription of the variety.

The requirements for growing plants of a
particular botanical taxon on control and
standard plots will normally correspond to
generally accepted technology, taking into
account the growing zone. The level of agri-
cultural technology is determined by the
conditions of field research for plot (soil) va-
riety control, taking into account the bota-
nical taxon and the type of plant develop-
ment.

Plot (soil) variety control is carried out
during one growing season, in one replica-
tion, at one research site.

To confirm the varietal qualities of soft
(winter) wheat seed, 1834 control samples
were tested in 2020 by plot (soil) variety
control.

In 2021-2023 there was a decrease in the
number of control samples subject to plot
(soil) variety control. Compared to 2020, their
number decreased by a factor of 2.7 (Fig. 1).

A significant factor affecting this indica-
tor is the military conflict in Ukraine, which
has disrupted supply chains and reduced
the area under seed in regions where hos-
tilities are active.

In addition, the small price difference be-
tween certified and commercial seed, given
the high cost of certification procedures, re-
duces its economic attractiveness to pro-
ducers, which also contributes to a reduc-
tion in the number of control samples.
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Fig. 1. Number of control samples of soft winter wheat
varieties examined as part of the plot (soil) variety
control in 2020-2023

The analysis of control samples of com-
mon winter wheat for the studies of plot
(soil) variety control carried out by the
Ukrainian Institute for Plant Variety Exa-
mination in 2020-2023 shows that during
this term the largest number of samples
was examined for the varieties ‘Bohdana’
(2020 — 77 samples, 2021 — 54 samples, 2022
and 2022 and 2023 — 38 samples each), ‘Mud-
rist Odeska’ (2020 — 69 samples, 2021 —
51 samples, 2022 — 25 samples, 2023 — 24
samples), ‘Podolianka’ (2020 — 60 samples,
2021 — 50 samples, 2022 — 25 samples,
2023 — 24 samples) and ‘Katrusia Odeska’
(2020 — 14 samples, 2021 — 30 samples,
2022 — 31 samples, 2023 — 25 samples)
(Fig. 2). The popularity of these varieties is
explained by their high economic perfor-
mance, including stable productivity, in-
creased disease resistance and ability to
adapt to different climatic conditions in the
regions of Ukraine.

Thus, the most common varieties of soft
winter wheat grown on the production
fields of agricultural producers in Ukraine
are those of the Institute of Plant Physio-
logy and Genetics of the National Academy
of Sciences of Ukraine and the Plant Bree-
ding and Genetics Institute — National
Center of Seed and Cultivar Investigation
ofthe National Academy of Agrarian Scien-
ces of Ukraine. In 2023, ‘Bohdana’ (Insti-
tute of Plant Physiology and Genetics of
the National Academy of Sciences of
Ukraine) occupied the largest area among
these varieties.

Among the varieties of foreign breeding,
taking into account the analysis of the num-
ber of control samples for conducting plot
(soil) variety control, the most common va-
rieties of soft winter wheat, which are suc-
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cessfully grown in Ukraine, are the variety
‘RGT Reform’ (RAGT 2nd, France) and the
variety ‘Skagen’ (Saaten-Union GmbH,
Germany). Fig. 2 shows that the most popu-
lar variety among foreign varieties in 2020
was ‘Nordica’ (Limagrain Europe, France) —
34 samples were evaluated by plot (soil) va-
riety control. The sharp decline in the num-
ber of control samples of foreign varieties
such as ‘Nordika’, ‘RGT Reform’ and ‘Ska-
gen’ may be due to the rising cost of impor-
ted seed, particularly due to currency fluc-
tuations, which reduces their availability to
agricultural producers. In addition, logisti-
cal difficulties caused by the military con-
flict, including disruptions to supplies and
transport routes, have significantly ham-
pered seed imports into Ukraine.

If we analyze the number of control sam-
ples submitted for soil (plot) variety con-
trol of the soft winter wheat variety ‘Bo-
hdana’ of the Institute of Plant Physiology
and Genetics of the National Academy of
Sciences of Ukraine, the largest number of
samples in 2023 was submitted by agricul-
tural seed producers in Kharkiv (19 sam-
ples), Dnipro (5 samples) and Kyiv regions
(8 samples) (Fig. 3).

Vinnytsia region, Dnipropetrovsk region,
Zaporizhzhia region, Kyiv region, Odesa re-
gion, Poltava region, Sumy region, Kharkiv
region, Khmelnytsk region, Cherkasy re-
gion, Chernihiv region

In 2023, the soft winter wheat variety
‘Mudrist Odeska’ of the Plant Breeding and
Genetics Institute — National Center of
Seed and Cultivar Investigation (Odesa)
was the most cultivated variety in the Kiro-
vohrad region (5 samples) (Fig. 4).

In 2020-2023, we received the largest
number of control samples of soft winter
wheat variety ‘Mudrist Odeska’ for plot
(soil) variety control from Mykolaiv, Odesa
and Poltava regions.

It should be noted that the volume of
conditioned seeds of spiked cereals has
been decreasing in recent years, which is
due both to the problems of financial sup-
port for agricultural producers and to mili-
tary operations in our country.

In Ukraine, not only the production of
conditioned seed of national and foreign va-
rieties of cereals, especially soft wheat, is
decreasing, but also the proportion of condi-
tioned seed of cereals per 1 ha of production
crops [16, 17] (Table).

The data indicates a decline in produc-
tion, from 202.4 thousand tons in 2020, to
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Fig. 2. Number of control samples of seed of different soft winter wheat varieties used for plot (soil) variety control (2020-2023)
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Fig. 3. Number of control samples for soil (plot) variety control of soft winter wheat variety ‘Bohdana’
submitted by economic entities from different regions
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Fig. 4. Number of control samples for soil (plot) variety control of the soft winter wheat variety ‘Mudrist Odeska’
in different regions

170.0 thousand tons s in 2021, and further tons. This indicates a 47% decline in pro-
to 101.8 thousand tons in 2022. The most duction over the period from 2020 to 2022,
recent figure, for 2023, is 107.6 thousand a decline that is especially reflected in the
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Table

Dynamics of production of conditioned seed of soft wheat and other cereals in Ukraine

Conditioned seed production | Area of commercial crops, | Conditioned seed produced SLZE:hae';e1orf];32f§§annd
Year in Ukraine, thousand tons thousand ha per 1 ha, kg raF;e of 200 kg, % g
. in particular, . in particular, . in particular, . in particular,

grain crops | "o g hear | graincrops | e o | grainerops | Tt oy | graincrops | et
2020 202.4 141.4 9960.3 6429 20.3 22.0 10.2 11.0
2021 170.0 120.9 10 466.2 6903 16.2 17.5 8.1 8.8
2022 101.8 72.1 7457.5 4853 13.7 14.9 6.9 7.5
2023 107.6 78.8 6871.9 4472 15.6 17.6 7.8 8.8

production of conditioned soft wheat seeds,
which decreased from 141.4 thousand tons
in 2020 to 78.8 thousand tons in 2023.

In addition, the share of conditioned seed
per 1 ha at a seed rate of 200 kg for cereals
decreased, indicating a decline in the quality
of seed used in agricultural production. In
2020, this figure was 10.2% for all cereals,
8.1% 1n 2021, 6.9% in 2022 and 7.8% in 2023.
Thus, between 2020 and 2022, there was a
2.4% decrease in the share of conditioned
seed, which was a serious signal of a decline
in the quality of seed used for sowing. Al-
though this figure increased slightly in 2023,
it was still lower than in 2020, indicating a
continuation of the negative trend.

In this context, the number of samples for
plot (soil) variety control also decreases.
The share of conditioned seed per 1 ha at a
seed rate of 200 kg was reduced by 2.4% in
2023 compared to 2020 and further reduced
to 6.9% in 2022.

Ukraine differs from other European
countries in the low level of supply of pro-
duction crops with high quality conditioned
seed of the highest categories and meeting
potential exports. This is an extremely
threatening phenomenon, as the state may
lose its own breeding due to the decrease in
the level of condition and the use of seeds of
higher categories (PBS, BS, CS).

In Ukraine, seed production for only cer-
tain niche crops ensures an adequate level of
food security. In particular, the production of
buckwheat, millet, oats and triticale is fully
ensured by seeds of Ukrainian breeding. Ac-
cording to experts, most Ukrainian varieties
and hybrids are not inferior to foreign ones
in terms of economic and biological charac-
teristics and are quite competitive, and in
terms of winter hardiness, drought resis-
tance, disease resistance and taste they of-
ten exceed their foreign counterparts [7].

Increasing dependence on imported
seeds, the decline of domestic seed produc-
tion and the displacement of Ukrainian va-
rietal resources from the seed and planting
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material market will threaten Ukraine’s
food security.

The war with russia is also exacerbating
the existing problems of seed production in
Ukraine. Disruptions in the logistical supply
chain of conditioned foreign seed require
fundamental changes in the current system
of seed breeding and production in Ukraine.
Replacing foreign seed with Ukrainian seed,
which is better adapted to local growing con-
ditions and meets modern quality and yield
requirements, will help provide agricultural
producers with quality seed in the quantities
and at the time they need it for planting.

Conclusions

During the period 2020-2023, there was
a decrease in the number of control samples
undergoing plot (soil) variety control, espe-
cially for soft winter wheat. The main rea-
sons for this were the military conflict, lo-
gistical difficulties, a decrease in planted
area and increasing certification costs.

The popularity of certain wheat varieties,
such as ‘Bohdana’, ‘Mudrist Odeska’ and
others, is due to their high agronomic cha-
racteristics, including adaptation to Ukrai-
nian climatic conditions, disease resistance
and stable yields.

In the foreign bred seed segment, the num-
ber of samples sent for testing fell sharply
due to the rising cost of imported seed, eco-
nomic difficulties of agricultural producers
and logistical problems.
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MeTta. OuiHWUTKU edeKTUBHICTb AinsHKOBOrO (I'pYHTOBOrO)
COPTOBOTO KOHTPONIO ANS MiATBEPAXEHHA COPTOBOi YMCTO-
TW ribpuAiB i NiHiil, aBTEHTUMYHOCTI NPOABY XapaKTepPUCTMK
HACiHHA COPTIB MiWeHMLi M'AKOT Ha BCiX eTanax ioro pos-
MHOXEHHS, @ TaKoX 3abe3neyeHHs AKOCTi BUpobNeHOro Ha-
CiHHA. MeToan. AHani3 i CMHTE3, NOPiBHAHHSA, CTAaTUCTUYHUI
aHani3, CUCTeMHMIA nipxin, TabAUuHKii i rpadiyHuin meToam.
Pesynbratu. 3a pesynstataMmum AOCNIAXKEHHA BCTAHOBNEHO,
Wwo O0OGOB'A3KOBMM CKNAJHUKOM cucTemu cepTudikauii Ha-
CiHHS, CNPAMOBAHOT HA NiATBEPAXEHHS COPTOBOT YMCTOTU Ta
BUABJIEHHS HEBiAMOBiIZHOCTE! Ha eTanax BUPOOHMLTBA, 36e-
piraHHa i peanisauii, € LinAHKOBMIA (I'PYHTOBMIA) COPTOBMIA
KoHTponb. Moro nposemexHs ana HaciHna go6asosoi (AH),
6a3zoBoi (bH) Ta ceptudikosaHoi (CH) kateropiit cnpuse 3a-
Ge3neyeHHI0 BUCOKUX CTaHAapTiB aKkocTi. ¥ 2020-2023 pp.
3a(hiKCOBAHO 3MEHIIEHHSA KiNbKOCTi KOHTPOMbHUX Npob Ha-
CiHHA COPTIB NWeEHWLi M'AKOT 03MMOT, WO NPONWNKN JiNAHKO-
BUi1 (I'PYHTOBMIA) COPTOBMI KOHTPOJb. Lle cnpuynHeHo Biii-
CbKOBMMMW [ifiMM, NOPYWEHHAM JIOTiCTUKM Ta CKOPOYEHHSAM
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nnow, nocigie. OaHak nonpu Ui caktopu coptu ‘borgaHa’,
‘Mygpictb opecbka’ Ta ‘MofonsHKa" 3anMwWalOTbCA Nigepamu
33 YMCENbHICTIO KOHTPONBHMX Npo6 3aBAAKMU CTabiNbHii BpoO-
XaWHOCTI Ta BUCOKiii cTilikocTi npoTu x8opo6. BucHoBku. [i-
NAHKOBUI (I'PYHTOBMIA) COPTOBMUIA KOHTPONb Biflirpa€e BaXNUBY
posib y 3abe3neyeHHi AKOCTI Ta BUABNEHHI HeBigNoOBiAHOC-
Tell Ha eTanax BUPOOHWLTBA HACiHHA. 3MEHWEHHSA KiNbKOCTi
KOHTpONbHUX Npob y 2020—2023 pp. 3yMOB/IEHO BilCbKOBUMM
LisIMM, CKOPOYEHHSAM MJIOLL, NOCIBiB Ta EKOHOMIYHUMU TPYLHO-
wamu. BogHouyac nonynspHicTb TaKUX COPTIB NMWEHULT BiTUN3-
HAHOT cenekuii, sk ‘borgaHa’ Ta ‘MyapicTb ofecbka’, CBigUMTDL
npo ixHi BUCOKY afanTUBHiCTb, BPOXAWHICTb i CTIAKICTb NPOTK
30ynHMKiB XxBOP0O. [Ins 36epexeHHs Ta 3MiLHEHHS No3uLii
YKPaiHCbKOro HaCiHHMUTBA HEOobXiHO aKTUBHO PO3BUBATM
BHYTPiLHil PUHOK, NiATpMMyBaTU CcenekuiitHi nporpamu Ta
CTUMYNIIOBATU EKCMOPT NPOAYKLIT BITYM3HAHOT cenekuii.

KntouoBi cnoBa: copm; Oinaxkosul (rpyHmosudi) copmo-
BUl KOHMPOAb; HACIHHA; OpP2aHi3ayis eKOHOMIYHO20 CNispo-
6imHUYMBa ma po3suUMKy.
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