UDC 633.11: 577.11 https://doi.org/10.31867/2523-4544/0268
YIELD AND GRAIN QUALITY PARAMETERS IN DOMESTIC
AND FOREIGN VARIETIES OF SOFT WINTER WHEAT

Fanin Ya. S., Lytvynenko M. A.
Plant Breeding and Genetics Institute — National Center for Seeds and Cultivar Investigation, 3 Ovidiopolska
Road, Odesa, 65036, Ukraine

Topicality. One of the main indicators that determine the commercial value of wheat grain, its baking
and technological properties is the mass fraction of protein. The results of scientific research and agricul-
tural production practices show that over the past 80-90 years in the southern regions of Ukraine, the pro-
tein content of winter wheat grain has decreased from 17-18 % to 10-12 %, and in unfavourable weather
conditions, the amount of protein in grain can even decrease to 8.0-9.5 %. Improving the wheat grain quali-
ty is one of the challenges facing Ukraine today. Ukraine has a high position in the global grain market: its
share in wheat exports averages 5 %. Purpose. To estimate the yield and biochemical parameters of grain
quality of soft winter wheat at the current stage. Methods. Field trials were conducted according to the
B. A. Dospekhov’s methodology of field experience. Agricultural technology of winter wheat cultivation is
generally accepted for the Steppe zone of Ukraine. Accounting the yield was carried out according to the
methodology of state variety testing the agricultural crops. The protein content in the grain was determined
by infrared spectrometry and the Kjeldahl method. The level of protein sedimentation was determined by the
SDS 30 method. Results. When comparing the obtained data on yield in the collection, it was found that
modern domestic and foreign varieties (I, Il, 111 group) in the optimal conditions of growing season had an
average yield of 103-107 % higher than varieties of early stages of breeding. The soft winter wheat varieties
developed by the Plant Breeding and Genetics Institute — National Center for Seeds and Cultivar Investiga-
tion are the leaders in terms of yield. Foreign varieties are not sufficiently adapted to local weather condi-
tions, which significantly affects the realisation of yield potential. As a result of the negative correlation be-
tween yield and grain quality, with each stage of breeding, including in modern varieties, grain protein con-
tent decreases by 0.5-1.5 % along with yield growth. In terms of sedimentation level, the varieties of the
Plant Breeding and Genetics Institute — National Center for Seeds and Cultivar Investigation prevail over
the varieties of the early stages of breeding. The group of varieties of Ukrainian breeding has a great diver-
sity in terms of sedimentation level. Foreign varieties have rather low sedimentation rates. The realisation of
the genetic potential of grain yield and quality of the studied varieties depended on weather conditions and
doses of mineral fertilisers. Conclusions. Given the negative correlation between yield and grain quality, the
significant success of breeding in increasing the yield of Ukrainian and foreign varieties was accompanied
by decreasing protein content at each stage of breeding by 0.5-1.5 %. Compared to the varieties of the early
stages of breeding, the SDS-30 sedimentation index was the highest only in the varieties of Plant Breeding
and Genetics Institute — National Center for Seeds and Cultivar Investigation, while domestic varieties of
other research institutions were slightly inferior to the varieties of the early stages of breeding. The group of
foreign varieties had the lowest sedimentation index. In addition to the genetic factor, such factors as weath-
er conditions and rates of mineral nutrition have a great influence on the formation of grain yield and quality.

Key words: wheat yield, wheat adaptability, grain protein content, sedimentation, fertilizers, biochem-
ical parameters

Introduction. One of the main indicators
that determine the commercial value of wheat
grain, its baking and technological properties is
the mass fraction of protein. By the beginning of
the XX century, numerous studies in around the
world had identified the leading role of factors
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affecting protein accumulation in wheat grain
[12]. External factors include climate (tempera-
ture, precipitation) and soil fertility (the availa-
ble nitrogen content for the plant).

Among the internal factors, priority is
given to genotype (variety), which determines
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the growth and development of wheat plants,
absorption and assimilation of chemical ele-
ments from the environment. The next stage of
the study of grain quality dates back to the 60s-
80s of the 20th century and is related to the
search for high-protein genotypes in wild spe-
cies of Triticum L. and Aegilops L. [13]. The
United States and Canada were the leading
countries in this area, where they managed to
increase the amount of protein in grain by 0.5-
3.0 % [14]. It has been proven that the level of
grain protein is polygenic [15]. Today, all wheat
chromosomes containing major and minor loci
that affect the protein content of grain have been
identified [16].

The results of scientific research and agri-
cultural practice show that over the past 80-90
years in the southern regions of Ukraine, the
protein content in winter wheat grain has de-
creased from 17-18 % to 10-12 %, and in unfa-
vourable weather conditions, the protein content
in grain tends to decrease even to 8.0-9.5 % [1].
One of Ukraine's current challenges is improv-
ing the wheat grain quality. Ukraine ranks high
in the global grain market: its share in wheat
exports averages 5 %; at the same time,
Ukraine's share in wheat exports to the EU is 32 %.
[2]. Unfortunately, Ukrainian wheat is generally
inferior in quality to the world best varieties
and, as a result, does not fully satisfy the domes-
tic and foreign markets in terms of wheat flour
quality. Most of the wheat grown in Ukraine is
used for fodder and only 40-50 % is used for
food [3]. Among other factors, this is due to the
introduction of intensive cultivation technolo-
gies and the use of new generation varieties ca-
pable to produce high yields. Therefore, current
research should be focused on developing varie-
ties that can overcome the inverse crop-protein
relationship regardless of weather and climate
conditions and on ways of improving agronomic
practices for growing this crop.

Traditionally, the priority of the Plant
Breeding and Genetics Institute — National Cen-
ter for Seeds and Cultivar Investigation (PBGI—
NCSCI), located in a region with favourable soil
and climatic conditions, is to develop winter
soft wheat (Triticum aestivum L.) varieties with
high baking quality grain, the potential of which
is fully realised only if the protein content in
flour is not less than 12.5 % [4]. A long-term
experiment was carried out at the PBGI-NCSCI
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to study varieties of different years of origin.
The collection consisted of varieties ranging
from popular breeding to the newest at the time.
The experimental material was divided into 8
groups: the first group included varieties grown
in southern Ukraine in the early 20th century,
and then groups of varieties of new breeding
stages (the difference between the groups was
approximately 10-15 years). The experiment
was launched in 1972 on the fields of PBGI-
NCSCI. The varieties were studied for many
parameters: yield, elements of the yield struc-
ture, plant height, duration of growing season
and protein content in grain. Many years of
breeding aimed primarily at increasing grain
productivity, have led to accelerated evolution
of wheat, which has manifested itself in changes
in almost all plant traits and properties. Over the
80 years of scientific breeding, wheat yield in
the South of Ukraine has almost tripled from
2.5-3.0 t/ha to 8.0-10.0 t/ha, but the protein
content has decreased from 14.4 % to 11.3 % [5].

The objective of this work was evaluation
of modern varieties of soft winter wheat in
terms of yield and biochemical parameters of
grain quality.

Materials and Methods. The field trials
were conducted by the Wheat Breeding and
Seed Production Department of PBGI-NCSCI
in the experimental fields after black fallow in
2019-2022. The experiment was repeated three
times, a plot size was 10 m? on two agricultural
backgrounds, and ammonium nitrate was ap-
plied at a rate of 60 and 120 kg a.i./ha in spring
during vegetation recovery. The study was car-
ried out according to the methodology of the
field experiment by B. A. Dospiekhov [6]. Ag-
ricultural cultivation technology of winter wheat
is generally accepted for the Steppe zone of
Ukraine.

The collection of the Wheat Breeding and
Seed Department includes 50 most widespread
and promising varieties from PBGI-NCSCI,
seven other Ukrainian institutions and six for-
eign ones. Varieties of domestic institutions:
Novosmuhlianka, Chorniava, Slavna (Institute
of Plant Physiology and Genetics); Kvitka
Laniv, Shchedra Nyva (Bila Tserkva Experi-
mental Breeding Station); Svitanok (V. M. Re-
meslo Myronivka Institute of Wheat of NAAS);
Rosynka, Soborna, Koshova (Institute of Irri-
gated Agriculture of NAAS); MIP Valensiia
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(Institute of Experimental Botany); Yaroslavna
(Kherson State Agrarian University); Analoh,
Kesariia (NSC Institute of Agriculture of
NAAS). Varieties of foreign institutions: Orte-
gus, Ponticus, Faustus, Lenox — Strube (Germa-
ny); Colonia — Limagrain (France); Baletka,
Matchball — RAGT (Czech Republic); Mulan —
Nordsaat Saatzucht (Belgium); Turandot -
Selgen (Czech Republic); Torrild — SAATEN-
UNION (Germany). To confirm the changes in
the characteristics of the varieties, varieties of
earlier stages of selection were involved in the
experiment: the Odeska 16 variety of extensive
type for steppe ecology (1952), the Bezosta 1
variety of tall intensive type for forest-steppe
ecology (1959), the Odeska 51 variety of tall
intensive type of steppe ecology (1969), the Py-
lypivka variety of tall intensive type of steppe
ecology (2011). It should be noted that the Py-
lypivka variety was included in the State Regis-
ter relatively recently, but by its variety type it
belongs to tall intensive varieties. For the analy-
sis of the experimental data, the wheat varieties
in the collection were grouped by location, eco-
nomically valuable traits, and origin (institu-
tions by geographical location) into the follow-
ing groups: | — varieties bred by PBGI-NCSCI;
Il — varieties bred by other institutions in Ukraine;
I11 — varieties bred by foreign companies.

According to the meteorological service
of Odesa airport, 290 mm of precipitation fell
during the 2019/20 growing season, most of
which was observed in autumn and winter,
while in March and April there was a significant
moisture deficit. In general, the year can be de-
scribed as very unfavourable in terms of wea-
ther conditions. In the next growing season
(2020/21), 500 mm of precipitation fell, which
was 70 % more than in the first year of research.
This year in terms of abiotic factors was optimal
for the growing season of winter crops. During
the 2021/22 growing season, 300 mm of pre-
cipitation fell, but unlike in 2020, the amount of
precipitation in March-April was slightly higher.
Weather conditions this year can be considered
dry, although moisture reserves were satisfacto-
ry at the time of the growth resumption. In gen-
eral, the Right-Bank Steppe zone is classified as
a region with a less than optimal ratio of such
weather criteria as heat and moisture.

The total protein content was determined
using a modern and generally accepted method
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of infrared spectrometry (NIR). The analyses
were performed using an Inframatic 8600 ins-
trument (Perten, Sweden) [7]. As a reference
method, the determination of total protein con-
tent by the Kieldahl method was used [11]. Le-
vel of sedimentation was determined by a meth-
od with preliminary autolysis, in particular, the
SDS-30 method [8]. The calculation of statisti-
cal indicators and the correlation between the
studied parameters was carried out according to
generally accepted methods using the computer
program MS Excel and Statistics 8.

The determination of the protein content
in the test material using the two methods al-
lowed us to conclude that the data obtained by
infrared spectrometry differed by 0.3-0.7 %
from the results obtained by the Kjeldahl me-
thod. At the same time, a strong positive corre-
lation (r = 0.90-0.95) was noted between the
results obtained by these two methods. In addi-
tion, the infrared spectrometry method has a
number of advantages, such as: speed, simplici-
ty of execution, no reagents required and, more-
over, minimal labour costs. The high correla-
tion, low percentage of deviation and the above
arguments make this method quite suitable for
mass analyses in the breeding process. However,
when determining the grain class in accordance
with current regulations, to avoid inaccuracies,
it is better to use the most accurate method
available today, the Kieldahl arbitration method,
including for calibrating an infrared spectropho-
tometer for protein content.

Results and Discussion. During two years
of winter wheat cultivation (2020/21 and 2021/
22) with contrasting weather conditions, the fol-
lowing pattern was established: each new stage
of breeding, including the development of mod-
ern varieties, leads to an increase in their yield.
A positive response of wheat varieties to an in-
creased rate of nitrogen fertiliser was also noted,
namely the growth of yield and its significant
differentiation by group (Table 1, 2). There we-
re significant differences in the yield increase
depending on fertiliser rates in both years. The
yield of the standard varieties, depending on the
growing conditions and mineral nutrition rates,
varied from 3.05 t/ha in the extensive Odeska 16
variety to 4.76 t/ha in the intensive tall Pylypiv-
ka variety. In contrast, the grain protein content
index tended to decrease. On average over the
years, the difference in protein content (from
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12.0 % in Odeska 16 variety to 10.5 % in Py-
lypivka variety) between the standard varieties
in the Ngg fertiliser variant was 1.5 %. The same
trend was observed in the Nqy fertiliser variant,
where the difference between Pylypivka and

Odeska 16 varieties was 1.7 % on average over
the years. In addition, it was found that with cer-
tain calculations of fertiliser rates, high yields
and grain protein levels can be achieved in cer-
tain varieties.

Table 1. Yields and grain quality parameters of soft winter wheat varieties of previous breeding stages

Rate Yield, t/ha Protein content in grain, % Sedimentation, ml
ni?fo years years years
ferti- | 2021 | 2022 | M98 | 2020 | 2021 | 2022 | "39€ | 2020 | 2021 | 2022 | @9
lisers, X X X
kg/ha
3.08+ | 3.01+ 11.1+ | 12,5+ | 124+ 50+ | 70+ | 57+
Odeska Neo 012 | 0.14 3.05 0.1 0.2 0.2 12.0 1.2 1.3 | 22 59
16 3.53+ | 3.54+ 12.5+ | 133+ | 14.1+ 66+ | 75+ | 68+
Nizo 011 | 0.32 3.54 0.2 0.1 0.3 133 2.2 1.2 2.1 70
3.53+ |3.35+ 10.8+ | 124+ | 122+ 43+ | 64+ | 53+
Bezosta Neo 012 | 0.21 3.44 0.2 0.2 0.1 118 | 54 2.0 1.2 53
1 4.72+ | 3.99+ 11.9+ | 1344+ | 13.7+ 61+ 74+ | 63+
Nizo 0.21 | 0.30 4.36 0.3 0.3 0.3 13.0 1.4 2.2 0.9 66
3.57+ | 341+ 10.6+ | 11.0+ | 12.1+ 42+ 57+ 52+
Odeska Neo 021 | 013 3.49 0.2 0.2 0.4 11.2 1.6 1.2 2.1 50
51 4.88+ | 4.19+ 11.5+ | 12.3+ | 12.9+ 57+ 71+ 62+
Nizo 012 | 0.12 4.54 0.1 0.1 0.2 12.2 1.5 1.5 1.2 63
4.13+ | 4.08+ 94+ | 103+ | 11.8+ 39+ | 55+ | 49+
Pyly- Neo | 921 | 019 | * | 02 0.3 0.2 | 9% 24 | 14| 17|
pivka 4.92+ | 4.60+ 10.1+ | 11.7+ | 13.0+ 54+ | 69+ | 58+
Nizo 0.22 | 0.18 4.76 0.2 0.3 0.1 116 | 5 1.1 1.6 60

Also, characteristic changes in tall varie-
ties were observed in the level of sedimentation,
which, according to the literature, has a high
correlation with gluten quality and baking char-
acteristics [17]. There was a significant differen-
tiation in sedimentation levels of these varieties
in the dry years of 2020 and 2022. In these
years, the average sedimentation level for the
two fertilisation variants was 51.5-57.7 ml, and
in the wetter year of 2021, it was 66.8 ml. A
significant response to fertiliser application was
found. On average over the years, the sedimen-
tation value in the Ngo fertiliser variant was
52.6 ml, and in the Ni fertiliser variant it was
64.8 ml. Moreover, under the same conditions,
the sedimentation rates did not change signifi-
cantly. At the same time, there is a pattern of
increasing the genetic potential of yield and a
positive response to increasing doses of nitrogen
fertilisers.

It should be noted that all modern varie-
ties of different groups are of the short-stemmed
semi-dwarf type with plant height from 72 to
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96 cm, depending on the expression of short-
stemmed genes in specific conditions [18]. Ac-
cording to the literature, significant progress has
been achieved in soft winter wheat breeding
both in Ukraine and abroad to increase yields.
According to research results, depending on the
year conditions and rates of mineral nutrition,
modern varieties exceed varieties of previous
breeding stages by 103-107 %.

Factors that contributed to the increase in
yields for modern short-stemmed varieties in-
clude an increasing of grain mass in total bio-
mass by 4045 % and an increased positive re-
sponse to mineral fertilisers. Grain quality indi-
cators of modern varieties show the following
general pattern: with the growth of genetically
determined vyield, the protein content in grain
and sedimentation indicators by SDS-30 method
decrease (Table 2). However, in each group of
varieties, under the same growing conditions
(year, fertilisers), there were some varieties that
exceeded the average values of varieties of pre-
vious stages of selection in terms of protein
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Table 2. Yield and grain quality indicators of modern winter soft wheat varieties

G Rate of Yield, Protein content in grain, % Sedimentation, ml
roup . -
of va- | "puogen X, ears e ears %
ietios. | Tertilis- 2021— y X, y X,
e ers, 2022, 2020— 2020—
n kg/ha tha 2020 | 2021 | 2022 o022 | 2020 | 2021 | 2022 | 540
9.7+ | 10.1+ | 10.2+ 43+ | 53+ | 51+
I Neo 6.33 0.10 0.16 0.14 100 1.20 | 1.70 | 1.50 49
n=22 9.9+ | 123+ | 11.3+ 47+ | 63+ | 62+
Nizo 720 o100 | 019 | 010 | M2 | 140|120 | 270 | °73
9.9+ | 10.0+ | 10.7+ 40+ | 50+ | 44+
I Neo 5.78 0.28 0.14 0.18 10.2 2.10 | 2.20 | 0.18 4.1
n=15 10.4+ | 11.0+ | 11.5+ 43+ | 60+ | 57+
Nizo 672 | 921 | 014 | 009 | M9 | 210 155 | 026 | 233
9.0+ | 103+ | 10.5+ 39+ | 47+ | 41+
11 Neo 5.40 0.22 0.27 0.23 9.9 150 | 2.80 | 1.50 42.3
n=11 9.6+ | 11.4+ | 11.4+ 40+ | 54+ | 50+
Nizo 6.36 0.25 0.30 0.26 109 1.88 | 2.30 | 1.80 48

Note: *n — number of varieties.

content in grain and sedimentation level. The
advantage in several experimental variants was
confirmed by individual varieties: Albatros
Odeskyi, Hoduvalnytsia Odeska, Mudrist
Odeska varieties from PBGI-NCSCI; MIP Va-
lencia, Analog among domestic varieties from
other institutions; Torrild, Faustus, Matchball
from foreign varieties. However, these varieties
cannot be confidently attributed to high-protein

or high-yielding varieties, because in addition to
the genotype factor, the year conditions and
mineral nutrition rates are also crucial (Table 3).
Although the factor of the year has the greatest
impact on protein content, yield and sedimenta-
tion level, the influence of other factors (year —
fertilisers) reduces the probability of identifying
varieties with genetically determined traits.

So, in the dry years of 2020 and 2022, the

Table 3. Influence of factors on the variability of yield and grain quality parameters of winter wheat

Share of influence on variability, %
Factors Yield Protelgrc;igtent " Sedimentation SDS-30

Year (A) * * 5.6
Variety (B) 48.5 39.4 22.5
Fertilisers (C) 24.6 29.6 42.7
Year — variety (A-B) 5.6 11.2 11.9
Year — fertilisers (A-C) 9.8 0.2 0.1
Copr — fertilisers (A-C) * 3.7 *
Year — variety — fertilisers

(A_B—C) 11.2 15.5 16.9
Other factors 0.3 0.3 0.3

Note: * - This factor is not significant.

positive response of varieties to increased rates
of nitrogen mineral fertilisers was reduced, and
in some cases changed to a negative response.
In 2021, the varietal differences both absolute
indicators and responses to the nitrogen back-
ground were better manifested under favourable
weather conditions for plant growth and deve-
lopment.
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Varieties of PBGI-NCSCI had the highest
response to nitrogen fertilisation (10.8-21.8 %),
followed by varieties of foreign selection (8.6—
12.6 %), and the lowest response was observed
in varieties of other breeding institutions of
Ukraine (7.5-11.0 %). At the same time, the
level of correlation between the traits was influ-
enced by the year conditions and nitrogen ferti-
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liser rates, and differed for the groups of varie-
ties by origin (Table 4). A negative correlation
between yield and grain quality was observed in
all variants of the field trial, but in the dry year
of 2020 it was almost the same in the variants
both application rate of Ngo and Nigo. In the op-
timal weather conditions of 2021, the inverse
relationship was more significant in the variant
with application rate of Niy. This pattern was
most manifested in the relationship between
yield and grain protein content in varieties of
PBGI-NCSCI breeding. The negative correla-

tion between yield and sedimentation was
strongest in varieties from other Ukrainian insti-
tutions. Probably, these traits are influenced by
the adaptability level of the varieties. In particu-
lar, varieties with poor drought tolerance pro-
duce unfilled (shrunken) grain, which changes
the structure and biochemical characteristics of
the kernel and negatively affects yield [19]. This
explains the very strong negative correlation
between yield and grain quality in foreign-bred
varieties.

It should be noted that high positive corre-

Table 4. Correlations between yield and grain quality in different groups of winter wheat varieties

. . . . . Protein content —
(sffc\)/g? Protein content — yield Sedimentation — yield sedimentation
rieties 2021 2022 2021 2022 2021 2022
N60 NlZO NGO N120 N60 N120 N60 N120 N60 NlZO N60 NlZO
* -0.80 | -0.93 | -0.99 | -0.84 | -0.84 | -0.74 | -094 | -095 | 0.91 | 0.98 | 0.97 | 0.86
| -0.42 | -0.79 | -0.82 | -0.63 | -045 | -0.74 | -0.74 | -0.65 | 0.83 | 0.88 | 0.83 | 0.85
11 -0.47 | -0.53 | -0.81 | -0.72 | -0.23 | -0.68 | -0.71 | -0.53 | 0.95 | 0.86 | 0.80 | 0.77
111 -0.67 | -0.81 | -0.84 | -0.75 | -0.61 | -0.82 | -0.77 | -0.70 | 0.85 | 0.86 | 0.91 | 0.85
grﬁlljlps -0.57 | -0.76 | -0.86 | -0.73 | -0.53 | -0.74 | -0.74 | -0.70 | 0.88 | 0.89 | 0.85 | 0.83

Note * — Varieties of the early breeding stages.

lation between grain protein content and sedi-
mentation level is observed. The protein content
is a quantitative characteristic, while the sedi-
mentation level is a qualitative indicator of the
protein complex. As a result, in the process of
winter soft wheat breeding in Ukraine and
around the world, significant progress has been
achieved in increasing the genetic yield poten-
tial. The negative correlation between produc-
tivity and grain quality has not led to significant
results in increasing grain protein content.

For modern varieties, there is a tendency
to reduce grain protein content, although the
level of sedimentation tends to increase in some
cases compared to varieties of previous stages
of breeding. We can conclude that modern plant
breeding requires breaking the negative rela-
tionship between quantitative and qualitative
indicators. This requires the creation, identifica-
tion and implementation of new genetic sources
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@Danin A. C., Jlumeunenko M. A. Ypooicaiinicmv ma noKa3sHuxku AKOCMi 3epHa y GIMYUIHAHUX
i 3aKopOoOHHUX copmis 03umoi m’aKkoi nuenuyi. 3eprosi kynomypu. 2023. 7 (1). 119-126.

Cenexyiiino-eenemuunuii incmumym — Hayionanouuii yenmp nacinnesnascmea ma copmoeugyenusi, Ogioiononvcoka
dopoea 3, m. Odeca, 65036, Vrpaina

AxTyajbHicTh. OJJHIM 3 OCHOBHUX MOKA3HHUKIB, 3 IKHM TIOB’s[3aHa TOBAPHA I[IHHICTh 3epHA MIICHMUII],
il xs1i00meKapChKi, a TaAKOXK TEXHOJIOTIYHI BJIACTHMBOCTI, € MacoBa 4acTka Oiynika. Pe3ynbratu HaykoBUX JIO-
CJIIJKEHP Ta MPAKTHKA CUTECHKOTOCTIONAPCHKOTO BUPOOHUIITBA CBIYATh PO Te, o 3a ocTaHHi 80—90 pokiB
y miBAeHHMX oOmacTsax YkpaiHW BMICT Oilka B 3epHi NIeHUIi o3uMoi mnoHu3uBcs 3 17-18 % 1o
10-12 %, a B HeCcHpHUATINBI, 32 MOTOJHUMH YMOBaMH, POKH KiIbKIiCTh OiJKa B 3€pHI MOXKE 3MEHLIYBaTHCS
HaBiTh 110 8,0-9,5 %. Oxniero 13 mpobiieM ChbOroJCHHS YKpaiHU € MUTaHHS MOKPAIIEHHS SKOCTI 3epHa IIie-
HUIl. YKpaiHa Mocijiae BUCOKE MiCIie Ha CBITOBOMY PHHKY 3€PHOBHX: YAaCTKa B €KCIIOPTI MIICHHUII] CKIIa/Ia€ B
cepenHeoMy 5 %. Meta podoru. OIiHKa CydyaCHHMX COPTiB O3MMOI M’SKOI NIIEHMII 3a BPOXKaHHICTIO 1
010XIMIYHUMH TOKa3HUKaMH AKOCTI 3epHa. MeToam. [1oab0B1 TOCIIIKEHHS BEJIM 3T1IHO 3 METOIUKOIO T0-
npoBoro gociinay b. A. JlocriexoBa. ArpoTexHika BUPOIIYBaHHsI MIIEHUII O3UMOi — 3arajbHOIPUIHSATA ISt
CTernoBoi 30HK YKpainu. OOJiK BpoKalHOCTI MPOBOJAMBCS 38 METOIUKOIO IEPKABHOTO COPTOBUIIPOOYBaHHS
CLIBCBKOTOCTIONAPCHKUX KYNbTYp. BMicT Oika B 3epHi BU3HAUAIM METO/IaMH 1H(pauepBOHOT CIeKTpoMeTpil
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ta K’enpaans, piBeHb cenuMenTarii 6i1kiB — metogom SDS-30. PesyabTaTu. [Ipy mopiBHSIHHI OTPUMaHHUX
JAHUX 32 BPOJKAWHICTIO Y KOJIEKIIi1 BCTAHOBIICHO, IO Y CYYaCHUX BITYM3HSIHUX COPTIB Ta COPTIB 3aKOPIOH-
HOI ceJeKii 32 YMOB ONTHMAJIBHOTO BETeTALlITHOrO MepioAy BpokalHICTh Oyia OLTBLIOI B CepeIHHOMY Ha
103-107 %, uik y copTiB panHiXx eramiB cenekuii. Jlizepamu 3a BpokaifHicTIO € coptu CenekuiiHo-
TeHeTUYHOTO 1HCTUTYTy — HamioHanmsHOTO LEHTPY HACiHHE3HABCTBA Ta COpPTOBHBUEHHS. Ha peamizarito
MOTEHIIIaTy BPOXKalHOCTI 3aKOPJOHHUX COPTIB 3HAYHO BIUIMBAE iX HEAOCTATHS MPHUCTOCOBAHICTH O MOTOJ-
HUX yMOB. [lapanensHo 3 pocTOM BpOKallHOCTI BHACTIIOK BIUTUBY HETATHBHOT KOPESLil MK ypOXKAHHICTIO
Ta SKICTIO 3€pHA, 3 KOXXHIM €TarlOM CeJIeKIIii, B TOMY YHCIIi 1 y Cy9aCHUX COPTIB, BiIOyBa€ThCS 3HMKCHHS
oinkoBocti 3epHa Ha 0,5-1,5 %. Bcranormeno, mo 3a piBHeM ceaumenTarii coptu cenekmnii CI'T-HIIHC
MepeBakaloTh COPTH PaHHIX eTaliB cenekiii. Bemuke pi3sHOMaHITTA 3a piBHEM CeIMMEHTAIl Mae Tpymna
COPTIB YKpaiHCHKOI CelieKIlii. Y COpTiB iHO3eMHOI CEJIeKITii BiMIY€HO JIOBOJIi HU3bKI MOKA3HUKH CEAMMEHTA-
1ii. Peasmizaisi reHeTHYHOTO MOTEHITIATY BPOXKaHOCTI Ta SIKOCTi 3epHA TOCIIPKYBaHIX COPTIB 3ajeKana Bif
MOTOJHUX YMOB Ta J03 MiHEpanbHUX N0OpWB. BUCHOBKH. 3HAUHUI yCIiX ceNeKlii Ha 301IbIIEeHHS BpOXKaii-
HOCTI B YKpaiHCBKHX 1 3aKOPIOHHUX COPTIB 4epe3 HETaTHBHY KOPEJIII0 MK UMM TOKa3HHUKOM 1 SIKICTIO
3epHa CYNPOBOXKYBABCSl 3MEHILEHHAM pPiBHS OIIKOBOCTI Ha KOXKHOMY eTari cenekuii Ha 0,5-1,5 %. ¥V
MOPIBHSHHI 3 COPTaMK PAaHHIX €TaIliB CeNeKIil mokasHuk ceauMenTariii SDS-30 O0yB HAWOULIBIIHIA TUTBKU Y
coprtiB CI'T-HIIHC, Toni sik BITYM3HAHI COPTH IHIIMX HAYKOBUX YCTAHOB JIEIIO ITOCTYIAIKMCS COPTaM PaHHIX
eTamiB cenekmii. ['pyma 3akopAOHHUX COPTIB Bifpi3HsUIacsd HaMEHIINM piBHeM cemuMenTarii. Kpim rene-
TUYHOTO (DaKTOpPy, BETMKWN BIUTMB Ha (DOpMYBaHHS BPOXKAWHOCTI 1 SKOCTI 3€pHA MalOTh TaKi YMHHUKH, 5K
MOTOJIHI YMOBH POKY 1 031 MiHEPAJIbHOTO KHUBJICHHS.

Knrouoei cnoea: epoorcatinicms nuenuyi, a0anmuericmv nuleHuyi, OLIKOGIiCmb 3epHa, CeOuMeHmayis,
0obpusa, OioOXiMiuHI NOKA3HUKU
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