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Summary

This research evaluates interaction of
genetically diverse genotypes with environment.
1t was found that in the second (2017) year of
the field trial wheat accessions were exposed
to stress but productivity was decreased. In the
third year, results revealed that productivity
of accessions was increased and stabilized.
Based on results, and according to ecological
plasticity, wheat accessions the Ne 1251 and
1125 demonstrated high plasticity (bi> 0,9).
Concerning stability of productivity, accessions
number 1006, 1136, and 1251 demonstrated Si2
=0.21, §i2 = 0.46 and Si2 = 0.5, respectively,
indicating that yield was stable but variability
was low.
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Introduction. Improving agricultural
production to meet projected increasing
demand of global food products by around
60% until 2050, due to growing population
and economic development, represents a
substantial challenge, particularly in the
context of climate change [1]. Ensuring
food food security, of cereal crops, including
increase of bread wheat productivity and
quality is considered as one of the most
significant tasks of grain growing to date.
The creation and widespread use of bread
wheat varieties which meet the requirements
of food industry is an important step in
solving the problems of modern agriculture

[2].

Wheat (triticum L) production is heavily
affected by the temperature extremes due to
climate change in many countries, and may
reduce the crop yield by 6% for each °C
rise of temperature [3]. Drought and high
temperatures are key stress factors that have
highimpacton cereal yields [4]and Rubisco,
the central enzyme of photosynthesis, is
disrupted if the temperature increases from
35 °C, and stops the photosynthetic process
[5].

Introduction of new high quality wheat
varieties which at the same time possess
such as stable productivity, adaptation to
environmental factors, ecologic plasticity
and improved technologic traits are required
for agricultural production. In modern
selection introduction of cost-effective,
adaptive, disease-resistant and high
grain quality high quality grain varieties
provides an opportunity to improve the
level of ecological and economic stability
of agriculture, improve cereal productivity
[6].

Currently, recommendations for
variety choice to cultivation are created
at regional [7] or country level [8]. These
recommendations are based on the set
of performance data including yield and
yield stability, grain quality, lodging, pest
and disease resistance and other specific
criteria [7]. As a result of study of wheat
adaptation to the environmental conditions,
it was found that the harvest volume
wheat susceptibility to stress factors
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are independent components of general
adaptation [9].

The creation of varieties that can make
the most effective use of the bioclimatic
resource of a particular region, express
tolerance to stressful environmental
conditions, and ensure a sufficiently high
realization of the genetic potential of
productivity is a strategic task of the modern
breeding science [10]. One of the new
methods for improving the efficiency of the
selection process is adaptive selection [11].

The variety is the most cost-effective
means of obtaining a high yield at minimal
cost. Replacing old varieties with new
ones that are more productive and have
a high adaptation to the soil and climate
conditions of a particular area is one of
the most effective methods increasing the
yields.

Evaluation of varieties in ecological
variety testing on the plasticity and stability
of the crop, resistance to adverse vegetation
conditions makes it possible to select from
a large number of newly created varieties
with high yield potential varieties with
the highest degree of adaptation to the
conditions of a particular region.

The main goal of the present study is
exploration of agrobiologic characteristics
of wheat germplasm collection accessions
of soft winter wheat, determination ecologic
plasticity of the varieties, mutual influence
of external environment and genotypes,
having stable productivity level.

Materials and methods. Relative
humidity in the location of conducted
experiment was unstable (changeable)
in  March-June months, hydrothermal
coefficient (HTC) was equal to 1.57 ha.
Average temperature was 19.70C, observing
temperature was 21.30C (average of March-
June months) and on comparison with
average was more on 1.740C. The soil of
area where the experiments were conducted
was irrigated pasture sierozem (grey soil),
the quantity of humus in it made 0.8-1.2 %,
ensuring by active phosphorus on average

was 30-38 mg/kg. It was observed share
difference in metrological condition in
years of experiments carrying out. Average
air temperature in 2016 March-June months
was 19.70C, temperature was 21.50C, in
resects of average temperature was higher
for 1.80C. It was observed that ere citations
on average was 384 mm, observed
precipitation was 41.4 mm and in resects of
average rainfall it was increased for 69.1%.
In 2017-2018 observed temperature was
20.9-21.50C and in comparison with 2016
appreciable difference was not observed.
Precipitations in 2017-2018 in comparison
with 2016 decreased for 26.6-30.5%.

As source of theresearch CIMMY T from
gene pool of international organization of
the 46-th IBWSN (from selected nursery
of international soft wheat), 200 samples
were used as a source, specimens were
planted on the plot with 1m2 area in three
repetitions by randomization method during
three years, yield stability, soil adaptation
to climatic conditions and ecologic
plasticity were studied. The adaptability
of varieties to environmental factors was
assessed as a rule; their yield is stable
and flexible, as the main one productivity
indicator. Indexes of ecologic plasticity
(bi-regression coefficient) and stability
(Si2- standard deviation) were conducted
by E.A. Eberkhart and V.A. Russel [12]
by using method of V.Z. Pakudina and
L.M. Lopatina [13]. Indexes of valuable
economically valuable traits ensuring
productivity were statistically analyzed on
the basis of “Ken Saera” formula, which
was developed by the leading scientists of
CIMMYT organization [14].

Results and discussion. In each region,
itis necessary to select such varieties, which
bioecological features fully correspond
to the environmental conditions of these
regions [15]. Modern varieties of winter
wheat are characterized by high ecological
plasticity, resistance to diseases and grain
quality [16].
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Adaptation and to the soil-climatic
conditions and yield stability of collection
wheat accessions, genotypes plasticity in
unfavorable conditions were estimated
during the experiment. Ten accessions,
possessing high grain productivity, were
selected from investigated samples and
statistical analysis of their data were
performed.

Adaptation of wheat variety to the
environmental conditions initially passed
experimental field tests and implemented
into agricultural production, as the most
significant characteristics of varieties,
they were evaluated by their plasticity and
yield stability. In estimating yield stability
of investigated collection accessions and
ecologic plasticity of the genotypes across
years, regression coefficient (bi), based on
estimation of linear regression coefficient
and stability coefficient, was used.

Linear regression methods allow to
predict the approximate level and effects of
interaction in a given set of environments
but require of wvariety field testing
during at least three consecutive years or
multifactorial experiment. The estimation
of the effects of interaction of genotypes
in convenient measurement units for
selection, which, adjusted for it, enables
more reliable judgement of varieties based
on a one-year field trial.

First of all, for calculation of regression
coefficient (bi), index of environmental
condition is defined. Indicator of
environmental condition can be positive and
negative. Good development and increased
productivity of varieties is expressed by
positive value of ecologic index, or on
the contrary by negative value (table-1).
In 2016- and 2018-years conditions were
optimal, crop yield was high, but in 2017
relatively low productivity was observed.
According to the results of experiments
in 2016 (3j=0.4, 2018 (ij=0.5) positive
conditions, and in 2017 (ij=1.0) negative
conditions were observed. Regression
coefficient bi express influence on varieties

and their productivity in changeable
environmental conditions. With an increase
of coefficient bi>1, productivity can be
more susceptible to the environmental
conditions, and ecologic plasticity property
can be low, such varieties require high
agricultural practices. If bi<l lower, less
sensitivity of productivity to the changes
of environmental conditions, then it is
considered that plasticity of the variety is
high. In this case low level of agricultural
practices can be used in such varieties.

In our research works in accessions with
catalogue number 1125 and 1251 ecologic
plasticity (bi>0.9) was on high level and
close to them indexes were observed in
samples with catalogue numbers 1289
(1.0); 1131 (1.0); 1088 (1.0); 1006 (1.0)
and 1164 (1.0) (table-1). In the remaining
samples 1296 (1.1); 1082 (1.1) and 1136
(1.1) regression coefficient suddenly
became high, which indicates that these
accessions belong to the wvarieties of
intensive type and to obtain high yield from
them, they can be adapted to environmental
conditions by means of conducting very
strong agricultural practices.

From theoretical point of view, the lower
index of standard deviation (Si2), the more
stable varieties adaptation to environmental
conditions will be. An important aspect
of selection work in the evolutionary
plan and in the conditions of the modern
transformed environment is the adaptive
orientation in the implementation of a
complex of specific features in genotypes.
Parameters the plasticity of a selection trait
can be accessed through the interaction
"genotype-environment". Studies on the
stability and plasticity of traits allow us
to identify the effect of biotic and biotic
factors of a certain environment on the
genotype and determine the degree of their
influence on the growth, development and
productivity of varieties [17].

In our research work, when analyzing
samples productivity index across years, all
accessions stability on years was observed.
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Table-1. Yield, ecologic plasticity, stability and changeability of yield indexes of

accessions from germplasm collection nursery

Productivity t/ha Ecologic .
Catalogue . 2Yi | Yi plasticfigty, Stablilty’ V%
number 2016 | 2017 | 2018 bi S,

1296 6,9 5,3 6,2 | 184 |6,13 1,1 0,80 13,08
1289 7,1 5,4 7,3 19,8 | 6,60 1,0 1,04 15,82
1131 73 | 6,03 | 7,2 |20,53] 6,80 1,0 0,71 10,32
1125 8,1 6,1 82 | 22,4 | 747 0,9 1,18 15,87
1088 8,1 5,5 | 7,06 | 20,66 | 6,88 1,0 1,31 19,0
1251 7,5 6,9 7,9 | 21,7 | 7,49 0,9 0,50 6,77
1082 6,2 5,2 7,3 18,7 | 6,23 1,1 1,05 16,85
1136 6,0 5,4 6,3 |17,72 ] 5,90 1,1 0,46 7,80
1006 6,8 6,4 6,7 | 19,9 | 6,63 1,0 0,21 3,14
1164 6,0 5,7 7,1 | 18,83 ]6,27 1,1 0,73 11,66

Mean Y] 7,0 5,8 7,1 19,7 | 6,6
XYi 70,05 | 57,93 | 71,26 | 199,2 | 66,0

Ij 04 | -1,0 | 05
LCD 0,5 1,06 t/ha

However, among specimens relatively the
lowest index on relative stability observed
in 1006 (0.21); 1164 (0.73); 1136 (0.46);
1251 (0.50); 1131 (0.71) and 1296 (0.80)
accessions. It was found that these samples
on relation to environmental conditions
across years did not lose their stability
trait. The of remaining accessions Ne 1289
(1.044); 1125 (1.18); 1088 (1.308) and
1082 (1.05) were estimated by relative
intermediate calculations.

Variation coefficient (V %) is a relative
unit of measurement of quantitative
variation. If wvariation coefficient is till
10%, then changeability is insignificant, if
on average 10-20%, or more than 20% it
is considered as significant. In the research
the lowest index in samples with catalogue
number 1006 (3.14%); 1136 (7.8%) and
1251 (6.77%) in the rest accessions average
variability was observed.

In the 1-diagram the average grain
productivity of selected accessions across
three-year field trials were shown. In
optimal conditions the highest productivity
was observed in the accession number

1125, in years with unfavorable conditions
productivity decreases till 25%. It is
observed, that in accession number
1251 even in the year with unfavorable
conditions decrease of productivity was
insignificant, in respect of three-year
average productivity yield was on 7% less,
this in its turn showed, that in comparison
with other samples, it possesses stable
productivity. Yield of genotypes across
years varied from 8.1 t/ha till 5.62 t/ha.

Conclusions. The results of conducted
experiments showed that the highest index
of productivity across years was observed
in accession with catalogue number 1251,
followed by Ne 1125. It was revealed that
these samples possessing high plasticity
and stability characteristics from genetic
point of view differ from other specimens
by their adaptability to environmental
conditions. These accessions were selected
and recommended to be used in the selection
and breeding process. In the selection and
breeding process increasing attention must
be paid to these traits.
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1-diagram. Indexes of accession s yield from collection nursery across
three-year field trials (t/ha)

In the 1-diagram the average grain
productivity of selected accessions across
three-year field trials were shown. In
optimal conditions the highest productivity
was observed in the accession number
1125, in years with unfavorable conditions
productivity decreases till 25%. It is
observed, that in accession number
1251 even in the year with unfavorable
conditions decrease of productivity was
insignificant, in respect of three-year
average productivity yield was on 7% less,
this in its turn showed, that in comparison
with other samples, it possesses stable
productivity. Yield of genotypes across
years varied from 8.1 t/ha till 5.62 t/ha.

Conclusions. The results of conducted
experiments showed that the highest index
of productivity across years was observed
in accession with catalogue number 1251,
followed by Ne 1125. It was revealed that
these samples possessing high plasticity
and stability characteristics from genetic
point of view differ from other specimens
by their adaptability to environmental
conditions. These accessions were selected
and recommended to be used in the selection
and breeding process. In the selection and

breeding process increasing attention must
be paid to these traits.
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Knumammeuty 032epyinin ouoaii
WIBIZBIMbIHA ICEPi

AHoamna
Maxanaoa 2EHEeMUKAIbIK apmypni
eeHomunmepoiy Kopuiazau opmamen
apexemmecyi bazananaowl. JHananvix

sepmmeyoiy exinui (2017) srcolivinbiy manioay-
bIHOA KOJLIeKYUsl YA2inepi cCmpecke YulblpagblHbl
Jicane onapovly OHIMOLNIel Kypm MOMeHOe2eHl
anelkmanovl.  An Ooananvlk  3epmmeyoiy
ywiinwi  ocelieinoagel (2018 o) manoay
Homuoicesiepinoe  KOJIeKYUsIbIK — Yieinepoiy
OHIMOINIcl  Kypm  6cCin,  MYpPaKmaHeaHblH
Kepcemmi. Anvinzan Hamudiceniepee CalKec,
IKONOSUANLIK ~ NAACTNUKANBIK ~ HCARLIHAH — Ka-
manoe uemipnepi 1251 owcone 1125 yneinep
arcogapul nracmukanvlx Kacuemi bi> 0,9 den
bazanandvl. OHIMOLIIK MYpaKkmoliviebl OOl-
vinwa Nel006 (Si2 = 0,21), 1136 (Si2 = 0,46)
agrcone 1251 (Si2 = 0,50) yneinepi mypaxmoi
OHIMOINIKMI  Kepcemmi, an  ©32epMmeniniel
meomer 6010l

Hezizzi co30ep: ocymcar buoail, oHIMOLNIK,
MYpPaKmolavlK,  JIKONOSUANLIK — NIACMUKA,
betiimoeny.

Bauanue usmenenusn knumama
Ha ypoofcaﬁnocmb nuieHuyol

Annomauusn

B cmamve oyenusaemcs zaumooeticmeue
2eHEMUYEeCKU PA3HOOOPAHLIX 2eHOMUNO8 C
oxpyacaroueli cpedoil. bvino ommeueno, umo
npu aunanuze emopozco (2017) co0a nonegoeo
uccnedo8anus KoilekyuonHvle 0opasyvl Ovliu
NOOBEPIAHCEHB CIMPECCy, A UX YPOHCAUHOCHb
pe3ko cuuszunace. Ha mpemuii 200 (2018 2.)
NONIE8020 UCCAO0B8ANUS PE3VILINAMbL AHANU3A
NOKA3aU, YMO NPOOYKMUSHOCTNb KOLLEKYUOH-
HBIX 00pPA3Y08 PE3KO 803POCIA U CINAOUTUIUPO-
sanace. Coenacho noryyenHbiM pe3yivimaman,
C MOUKU 3PeHUsl IKONOSUHECKOU NAACIMUYHO-
cmu, 06pazysl ¢ KAMaioHcHvim Homepom 1251
u 1125 b6v11u oyenenvt kak umeroujue c80LUCmeo

39



40

BUOJIOTMYECKNE HAYKI KA3ZAXCTAHA Nel, 2023

gvicoxou niacmuynocmu bi> 0,9. UYmo raca- Knioueevie cnosa: msexas nuwenuya, ypo-
emcst CmadUILHOCIU YPOUCAUHOCMU, 00PA3YbL  JHCAUHOCMb, CMAOUTLHOCTb,  IKOLOSUHECKAsL
Nel006 (Si2 = 0,21), 1136 (Si2 = 0,46) u 1251 nracmuunocms, adanmayusi.

(Si2 = 0,50) noxazanu cmabunvhyio ypoosicati-

HOCMb, d UBMEHYUBOCMb NPU IMOM OKA3ALACH Mamepuan nocmynun 6 pedakyuio

HU3KOLL. 03.02.2023



