and between the environmental factors separately during the first (April-June) and second (Ju-
ly-September) halves of the soybean growing period and the economic features.

Conclusions. We demonstrated a leading role of relative air humidity for soybean yield (r =
0.723). The dependence of yield on precipitation amount during the growing period was mod-
erate (r = 0.605). The role of precipitation increased in the first half of the growing period (r =
0.525) compared to the second half (r = 0.342). There was a moderate negative correlation be-
tween yield and average air temperature (r= -0.666) as well as between yield and the sum of
effective temperatures during the growing period (r = -0.373). There was a moderate negative
correlation (r = -0.403) between the contents of protein and oil. The total content of protein
and oil in seeds was determined by protein content (r = 0.948) and did not depend on oil con-
tent (r = -0.091). The protein content was moderately negatively correlated with relative air
humidity (r = -0.582) and average air temperature (r = -0.437) and weakly correlated with pre-
cipitation amount (r = -0.213). The oil content in seeds was positively correlated with the av-
erage temperature during the growing period (r = 0.435) and relative air humidity (r = 0.376).
The output of protein and oil did not depend on protein content (insignificant r = -0.006) and
was negatively correlated with oil content (r = -0.223). The total content of protein and oil in
seeds was negatively affected by relative humidity (r = -0.502), average air temperature (r = -
0.325), and precipitation amount (r = -0.175). The output of protein and oil was positively cor-
related with relative air humidity (r = 0.686) and precipitation amount (r = 0.603) and nega-
tively correlated with the average air temperature (r = -0.706) and effective temperature sum (r
=-0.362). A mathematical model of the dependence of soybean yield on the hydrothermal fac-
tors was constructed.

Key words: soybean, yield, mathematical model, seed quality, correlation, variety trial, environ-
mental factors.
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ADAPTABILITY OF WINTER BREAD WHEAT BY ENVIRONMENTAL PLASTICITY
AND STABILITY

Yarosh A.V., Riabchun V.K., Riabchun N.I.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The results of studying the adaptability of winter bread wheat in terms of environmental
plasticity and stability are presented. It was determined that the highest genetic potential of
adaptability (sum of ranks 2) in combination with high yields was intrinsic to mid-tall domestic
genotypes — Haiok (g = 2.24; R; = 0.97) and MIP Lada (g = 0.90; R; = 0.92) (UKR).

Key words: adaptability, winter bread wheat, genotypic effect, stability, plasticity, freeze toler-
ance, yield, source

Introduction. To successfully intensify winter cereal production, creation of high-
yielding and adapted to certain growing conditions plant varieties is a very important step. The
introduction of such accessions in combination with high quality grain is a key to their effec-
tive implementation. Increased adaptability of winter bread wheat varieties giving stable yields
under stressful growing conditions is a major objective of current breeding, which boosts gross
yields and stabilizes grain production and, consequently, food security [1, 2]. Preliminary se-
lection of sources of desirable traits and appropriate levels of their expressions under envi-

© A.V. Yarosh, V.K. Riabchun, N.I. Riabchun. 2022.
ISSN 1026-9959. Cenexuis i Hacinaumrso. 2022. Bumyck 121.

75



ronmental stressors is of great importance for the creation of such varieties, and the availabil-
ity of such sources is provided by pre-conducted introduction [3].

Literature review and problem articulation. Many researchers pointed out that for
successful introduction of plant varieties recommended for certain agroecological growing
areas into production, it is important to know their adaptability, which is assessed by environ-
mental plasticity and stability, from which the genotypic effect, adaptability to changing envi-
ronmental conditions and effectiveness of manifestation of required levels of performance and
yield determined by genetic systems are calculated [4, 5, 6]. The genotypic effect characterizes
the genotype potential for a specific trait under optimal weather conditions [7].

Varieties that were properly selected in terms of environmental plasticity and stability
in different regions of their cultivation minimize unwanted yield losses because of different
abiotic [8] and biotic factors [9] environmental stressors, including recent various epiphytoties
[10].

During the long-term breeding aimed at increased yields of winter bread wheat varie-
ties, their adaptive potentials were often reduced or lost. As a result, varieties with potentially
high but unstable yields were significantly inferior in their breeding value to genotypes with
low but stable yields during study periods, which included stressful years significantly limiting
the harvest of high yields [9, 11]. Highly-plastic plant varieties are able to give high yields
under improved growing conditions, but they considerably reduce yields under worse condi-
tions or on poor nutrition. Lowly-plastic accessions are less responsive to changes in growing
conditions, showing greater stability of yields, which are often not very high, however, such
varieties reduce their yields to a lesser extent even under harsh and stressful conditions during
their development, i.e. conditions that can limit their yields. Thus, environmental plasticity is
determined by ability of the genotype to effectively use favorable environments, while envi-
ronmental stability — by its ability to withstand environmental stressors [12, 13].

Thus, high adaptability of genotypes, without significantly reducing their yields, re-
mains a major and urgent objective of breeding. Pre-selection of adaptable sources with high
yields is a key to effective breeding.

Purpose and objectives. The work was aimed to determine the winter bread wheat
adaptability by environmental plasticity and stability via assessing yields and to identify high-
yielding sources adapted to the Eastern Forest-Steppe of Ukraine.

Materials and methods. Twenty-nine winter bread wheat (7riticum aestivum L.) ac-
cessions from nine countries were studied: 13 accessions from Ukraine, 7 from Germany, 2
from Hungary, 2 from Austria, 1 from Russia, 1 from Belarus, 1 from Poland, and 1 from the
Netherlands. Fourteen accessions were mid-tall and 15 - short-stemmed. The study was con-
ducted in the Laboratory of Genetic Resources of Cereals of the National Center for Plant Ge-
netic Resources of Ukraine (NCPGRU) on the experimental basis of the Plant Production In-
stitute named after VYa Yuriev of NAAS, which is located in the Kharkivskyi District of
Kharkivska Oblast in the Northeastern Left-Bank Forest-Steppe of Ukraine, in 2017-2020.
The experiments were carried iut in accordance with the requirements for breeding field exper-
iments [14]. Seeds were sown with a breeding planter SSFK-7 on plots of 5m” in three replica-
tions after fallow within the optimal timeframe at a sowing rate of 4.5 million seeds/ha. In the
spring, the plots were fertilized with ammonium nitrate (N4o). Podolianka was a check variety
the mid-tall group; Bunchuk — for the for short-stemmed accessions. The check varieties were
sown every 20 accessions. The accessions were investigated by appropriate methods [15, 16].
The adaptability by environmental plasticity and stability was determined as BP Huriev, PP
Litun, and IA Hurieva [17] described; this method is based on determination of the genotypic
effect (&) as a degree of general adaptability and of the regression coefficient (R;) as a degree
of plasticity with ranking. According to the method, the higher the genotypic effect is and the
lower the regression coefficient is, the higher the rank is (1 — high, 2 — medium, 3 — low).
Genotypes with a total number of ranks of 2—3 are of the greatest breeding value, as they
combine a high potential of the trait of interest and its stable expression during the study peri-
od. Freeze tolerance was determined in accordance with DSTU 4749: 2007 [18]. Data were
statistically processed, as BA Dospekhov recommended [14].
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Results and discussion. Analyzing the weather during the 2017-2020 vegetation peri-
ods, we can conclude that that various values of the hydrothermal coefficient (HTC) contribut-
ed to the differentiation of winter bread wheat accessions in terms of yield and adaptability.
The 2017 autumn weather was warm and dry. Water deficit suppressed the plant growth and
development. The average daily temperature in September 2017 was 17.7°C. The monthly
precipitation amount was 25.7 mm, while the average long-term amount of precipitation is
39.2 mm. The 2018 autumn was quite dry. In September-November, the total amount of pre-
cipitation was 70 mm, which is by 63 mm less than the long-term average. The precipitation
amount in September was 35.5 mm. The 2019 autumn weather was, on the contrary, warm and
quite humid. In September, the air temperature was 16.2°C (the long-term average is 14.5°C).
The precipitation amount in September was 30.2 mm, in October —73.4 mm.

The meteorological conditions during the spring-summer vegetation study periods dif-
fered significantly in wetting and temperature: very arid - 2018 (HTC = 0.42), sufficiently wet
- 2019 (HTC = 0.98) and excessively wet - 2020. (HTC = 1.66) (Fig. 1).
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Fig. 1. Hydrothermal coefficient during the vegetation period (2018—2020)

Thus, the weather during the 2017 - 2020 vegetation periods allowed for differentiation
of winter bread wheat accessions by adaptability, for determination of environmental plasticity
and stability via assessing yields and for identification of high-yielding genotypes adapted to
the Eastern Forest-Steppe of Ukraine.

2020 was the most favorable year for yielding. In 2018, the yields were mostly lower
than those in the previous years.

For effective breeding to create new high-yielding and adaptable varieties, we had
comprehensively studied the NCPGRU’s winter bread wheat collection accessions of different
eco-geographical origins. Basing on the obtained results, we selected 29 accessions that bested
the others in terms of yield and investigated them for environmental plasticity and stability.

In 2017-2020, we identified winter bread wheat sources of high yields (+ 16% to the
yield from the check variety) in the mid-tall group (Haiok, MIP Lada (UKR); Apertus (DEU)
and Faunus (AUT) (Table 1) and in the short-stemmed group (MIP Valensiia, Sotnytsia,
Sicheslava, Homin (UKR); Gordian, Patras, Desamo, KWS Ronin (DEU) and Balitus (AUT)
(Table 2). The check varieties, Podolianka and Bunchuk (UKR), produced 6.53 and 5.77 t/ha,
respectively.

Twelve mid-tall varieties had high values of the genotypic effect (up to 85.7%; rank 1)
for yield. They were Serpanok Kyivskyi, MIP Lada, Haiok, Optima Odeska, Dyvo, Amina
(UKR); Karavan (RUS), Avgustina (BLR), Figure (POL), Apertus (DEU), Faunus (AUT), and
Manella (NLD). The moderate genotypic effect (14.3%; rank 2) was determined for Kyivska
17 and MIP Rokslana (UKR).
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Table 1
Environmental plasticity and stability of the best mid-tall winter bread wheat varieties by
yield, 2017-2020

. Coun- Yield, t/ha Genotypic ef- Plasticity ~ Sum of
Accession try of _ fect ranks
origin  max min X & Rank R; Rank

Podolianka" UKR 765 625 653 046 1 0.89 1 2
Haiok UKR 925 7.10 860 224 1 0.97 1 2
MIP lada UKR 875 649 7.65 0.90 1 0.92 1 2
Serpanok  Ky- UKR 95 650 735 o071 1 129 3 4
ivskyi

Dyvo UKR 895 745 728  3.33 1 1.20 2 3
Optyma Odeska UKR 825 6.5 720 1.0l 1 0.78 1 2
Kyivska 17 UKR  7.85 6.65 7.8 021 2 0.52 1 3
MIP Roksolana UKR 645 7.50  7.00  0.08 2 0.49 1 3
Amina UKR 770 590 680 0.74 1 0.67 1 2
Karavan RUS 805 575 7.8  2.06 1 0.73 1 2
Avgustina BLR 730 560 6.65 0.69 1 0.71 1 2
Figura POL 895 575 732  0.36 1 1.55 3 4
Apertus DEU 880 580 7.68 1.13 1 1.34 3 4
Faunus AUT 865 545 778 3.1 1 1.25 3 4
Manella NLD 885 480 730 3.88 1 1.69 3 4
LSDo .05 - - 029 0.29 - 0.22 - -

Variability range 6.45- 4.80- 6.53— 0.08- 0.49—
(min — max) 925 750 860 388 2 1e 1 24

Note: 1) — check variety for the mid-tall accessions.

The short-stemmed accessions were inferior to the mid-tall ones in terms of the share of
the strongest genotypic effect (rank 1); they numbered ten genotypes, i.e. 66.7% of the total sam-
ple. These were the following varieties: Sicheslava, Korysna, Homin (UKR); MV Nemere, MV
Menrot (HUN); Gordian, Patras, Alauda, KWS Ronin, and Atlon (DEU) (Table 2).

Moderate values of the genotypic effect (rank 2) in the short-stemmed group were found
for five accessions, i.e. 33.3%. They were MIP Valensiia, Sotnytsia (UKR); Desamo (DEU),
Balitus (AUT), and Bodycek (FRA). Low values (rank 3) were not detected in any of the studied
samples. The check varieties, Podolianka and Bunchuk (UKR), showed strong genotypic effects
for yield (rank 1).

We found that the genotypic effect (g;) for yield in the mid-tall group ranged 0.08 to 3.88;
the variability range in this group varied significantly less compared to the short-stemmed geno-
types (0.11-5.64). It established that the number of mid-tall homeostatic accessions with high
and stable yields (rank 1) was eight varieties or 57.1%. They were MIP Lada, Haiok, Optima
Odeska, Kyivska 17, Amina, MIP Roksolana (UKR); Karavan (RUS), and Avgustina (BLR).
Dyvo (UKR) (7.1%) was considered a moderately plastic genotype in terms of yield under chang-
ing growing conditions (rank 2). As to the plasticity (R;), the number of intensive, i.e. susceptible
to improved or worsened cultivation conditions genotypes (rank 3) in the mid-tall group was five
varieties, or 35.7%. They were Serpanok Kyivskyi (UKR), Figura (POL), Apertus (DEU), Fau-
nus (AUT), and Manella (NLD).

Analyzing the yield plasticity in the short-stemmed group, we found that the share of ho-
meostatic accessions (rank 1) was 33.3%, which was less than 23.8% (the share of homeostatic
accessions of the mid-tall group). In fact, there were five such genotypes in the short-stemmed
group: MIP Valensiia, Korysna (UKR); MV Menrot (HUN), Atlon (DEU), and Balitus (AUT).
The number of moderately plastic varieties in the short-stemmed group was four: Sicheslava
(UKR), MV Nemere (HUN), Patras, and Alauda (DEU), which accounted for 26.7%. The num-
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ber of intensive varieties in the short-stemmed sample was six or 40% of the total number. They
were Sotnytsia, Homin (UKR); Gordian, Desamo, KWS Ronin (DEU); and Bodycek (FRA). The
check varieties, Podolianka and Bunchuk (UKR), had plasticity ranks 1 and 2, respectively.

Table 2
Environmental plasticity and stability of the best short-stemmed winter bread wheat varie-
ties by yield, 2017-2020

Coun- Yield, t/ha Genotypic effect Plasticity
: Sum of
Accession try of ks
origin  max min >'e & Rank R; Rank @

Bunchuk” UKR 720 535 577  0.79 1 1.12 2 3
MIP Valensiia UKR 8.25 5.90 7.30 0.11 2 0.67 1 3
Sotnytsia UKR 8.75 4.30 6.93 0.33 2 1.26 3 5
Sicheslava UKR 8.25 4.25 6.75 0.70 1 1.15 2 3
Homin UKR 8.45 4.00 6.73 0.66 1 1.27 3 4
Korysna UKR 7.95 4.75 6.40 4.58 1 0.29 1 2
MVMenrot HUN 7.80 4.50 6.38 5.64 1 0.14 1 2
MYV Nemere HUN 8.65 4.25 5.80 3.97 1 1.11 2 3
Gordian DEU 9.00 4.50 7.48 1.84 1 1.32 3 4
Patras DEU 8.85 4.80 7.47 1.38 1 1.18 2 3
Desamo DEU 8.75 4.05 6.73 0.13 2 1.32 3 5
KWS Ronin DEU 8.30 4.00 6.70 0.87 1 1.24 3 4
Alauda DEU 7.95 4.10 6.63 1.24 1 1.12 2 3
Atlon DEU 7.95 4.00 5.38 4.13 1 0.93 1 2
Balitus AUT 7.90 5.95 7.22 0.28 2 0.57 1 3
Bodycek FRA 8.80 4.00 6.48 0.14 2 1.31 3 5
LSDy.05 - - 0.33 0.33 - 0.20 — —

o — — 0.33 0.33 — 0.20 — -

Variability range 720~ 4.00— 538 0.11— 0.14—
(min — max) 90.00 595 748 564 2 gz P32

Note: 1) — check variety for the short-stemmed accessions.

We detected six accessions (42.9%) with the strongest genotypic effect (e;) and highest
plasticity (R;) as measures of relative practical value of varieties for production (sum of ranks 2)
in the mid-tall group. They were both domestic and foreign varieties: Haiok (& = 2.24; R; = 0.97),
MIP Lada (& = 0.90; R; = 0.92), Optima Odeska (g = 1.01; R; = 0.78), Amina (g; = 0.74; R; =
0.67) (UKR); Karavan (g; = 2.06; R; = 0.73) (RUS), and Avgustina (g; = 0.69; R; = 0.71) (BLR).
In the mid-tall group, Dyvo (ei= 3.33; R; = 1.20), Kyivska 17 (g = 0.21; R; = 0.52), and MIP
Roksolana (g = 0.08; R; = 0.49) (UKR) were slightly inferior to the above-listed accessions in
terms of the total sum of their ranks (sum of ranks 3). The lowest sums of ranks across the stud-
ied winter bread wheat varieties were recorded for foreign varieties: Figura (g; = 0.36; R; = 1.55)
(POL), Apertus (g = 1.13; R; = 1.34) (DEU), Faunus (& = 3.71; R; = 1.25) (AUT), and Manella
(ei=3.88; R;=1.69) (NLD) (sum of ranks 4).

Investigating the genetic potential of adaptability of the short-stemmed genotypes for en-
vironmental plasticity and stability, we noted that the share of the most adapted to the Eastern
Forest-Steppe of Ukraine accessions (sum of ranks 2) was 13.3%. Such varieties included
Korysna (g = 4.58; Rj= 0.29) (UKR) and MV Menrot (g = 5.64; Ri= 0.14) (HUN). The second
group in terms of adaptability and relative practical value (sum of ranks 3) includes six varieties
(40%): MIP Valensiia (g = 0.11; R; = 0.67), Sicheslava (g; = 0.70; R; = 1.15) (UKR); MV
Nemere (g = 3.97; Ri = 1.11) (HUN), Patras (¢; = 1.38; R; = 1.18), Alauda (&; = 1.24; R; = 1.12)
(DEU), and Balitus (g; = 0.28; R; = 0.57) (AUT). The sum of ranks 4 in the short-stemmed group
was found in three accessions (20%): Homin (& = 0.66; Ri= 1.27) (UKR), Gordian (g = 1.84; R;
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= 1.32), and KWS Ronin (& = 0.87; R; = 1.24) (DEU). The following accessions had the lowest
adaptability by genotypic effect and plasticity (sum of ranks 5): Sotnytsia (g = 0.33; R; = 1.26)
(UKR), Desamo (&= 0.13; R; = 1.32) (DEU), and Bodycek (& = 0.14; R; = 1.31) (FRA), their
percentage in the short-stemmed group was also 20%. The check varieties had the following pa-
rameters of adaptability and relative practical value: Podolianka (g = 0.46; R; = 0.89) (sum of
ranks 2) and Bunchuk (g = 0.79; R; = 1.12) (sum of ranks 3) (UKR).

We found that domestic genotypes of Haiok (g = 2.24; R; = 0.97) and MIP Lada (&i =
0.90; Ri = 0.92) (UKR) had the highest genetic potentials of adaptability (sum of ranks 2) in
terms of environmental plasticity and stability in combination with high yields (+ 16% to the
yield from the check variety) across the mid-tall varieties. The best short-stemmed genotypes,
which were somewhat inferior by adaptability (sum of ranks 3), but also produced high yields,
were MIP Valensiia (g = 0.11; Ri = 0.67), Sicheslava (g = 0.70; R; = 1.15) (UKR); Patras (g; =
1.38; R; = 1.18) (DEU), and Balitus (¢;= 0.28; R; = 0.57) (AUT).

The value of starting material in breeding for adaptability is complemented by information
on resistance to environmental stressors. Hence, the accessions under investigation were evaluat-
ed for and differentiated by freeze tolerance. The critical freezing temperature ranged from high
(-12.5°C) to low (-17.0°C). Mid-tall domestic varieties, Dyvo and Optima Odeska (UKR), were
noticeable for their high freeze tolerance (7 points), with a critical freezing point of -17.0°C. Hai-
ok, Serpanok Kyivkyi, Amina (UKR), and Manella (NLD) with a critical freezing temperature of
-16.5°C had above-average freeze tolerance (6.5 points). Of the short-stemmed genotypes, the
best freeze tolerance was recorded for moderately freeze-tolerant accessions (5 points), with a
critical freezing point of -15.0°C: Homin (UKR), KWS Ronin (DEU), and Bodycek (FRA). Sev-
eral accessions in this group showed low freeze tolerance (3 points), in particular Gordian,
Desamo, and Atlon (DEU), at a critical freezing point of -13.0°C — - 13.5°C. The check varieties,
Podolianka and Bunchuk, had 7 and 6 points, respectively.

The high-yielding and highly adaptable genotypes selected in the study are valuable start-
ing material to breed new, promising winter bread wheat varieties that could adapt to stressful
growing conditions in the Eastern Forest-Steppe of Ukraine.

Conclusions. The results demonstrated that in the Eastern Forest-Steppe of Ukraine the
highest adaptability (sum of ranks 2) in terms of environmental plasticity and stability in combi-
nation with high yield (+ 16% to the yield from the check variety) was recorded for mid-tall do-
mestic genotypes, Haiok (g = 2.24; R; = 0.97) and MIP Lada (&; = 0.90; R; = 0.92) (UKR). The
most adaptable best short-stemmed accessions, which were slightly inferior to the mid-tall varie-
ties (sum of ranks 3), but also gave high yields, were MIP Valensiia (g = 0.11; R; = 0.67),
Sicheslava (&i = 0.70, R; = 1.15) (UKR); Patras (g; = 1.38; R; = 1.18) (DEU), and Balitus (g; =
0.28; Ri = 0.57) (AUT). We selected sources of high (7 points; Dyvo, Optima Odeska (UKR))
and medium (6.5 points; Haiok, Serpanok Kyivskyi, Amina (UKR), and Manella (NLD)) freeze
tolerance, which complement the importance of the starting material for breeding for adaptability.

The high-yielding and highly adaptable genotypes selected in the study are valuable start-
ing material to breed new, promising winter bread wheat varieties that could adapt to stressful
growing conditions in the Eastern Forest-Steppe of Ukraine.
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AJAIITHBHICTH O3UMOI M’AKOI HIIIEHUI]I 34 TAPAMETPAMH EKOJIOT'TYHOI
IVIACTHYHOCTI TA CTABLIBHOCTI

Slpomr A.B., Ps6uyn B.K., PssOuyn H.I.

Incrutyr pocnunnunTBa iMeHi B.S. FOp’eBa HAAH, Ykpaina

Mera i 3aga4i gocaimkenHsi. Mera monsiraia y BU3HaYCHH] aIallTUBHOCTI 03UMO1 M SIKOT TIIiie-
HUIII 3a MMapaMeTpaMu eKOJIOTTYHOI IUIACTUYHOCTI Ta CTAOUIBHOCTI 32 OIIIHKOIO BPOXKAHHOCTI,
BUJIJICHHSI BUCOKOBPOXKAMHUX JDKEpel, aJalTOBAHUX 10 YMOB CXIJHOT YaCTHHH JIICOCTEIY
VYkpaiHu.

Marepianun Ta Meroau AocJigKeHHs. MarepianoM AociipkeHHS Oyau 29 3pas3kiB 03UMOi
M’sikoi mmenui (7riticum aestivum L.) TOXOIKEHHAM 3 JIeB’SITH KpaiH, y T. 4. 14 cepeqHbo-
pocnux 3paskiB Ta 15 kopoTkocTeOnMX. BuBUeHHS 3pa3kiB Ta BUSHAYCHHS iXHBOI aJalTUBHOT
3IaTHOCTI TPOBOIVIIH 32 BIAMIOBITHUMHU METOIUKAMH.

OOroBopeHHsi pe3yJbTaTiB. Y pe3ynbTaTi MOCIIPKCHHS BH3HAYEHO, 110 T€HOTHUIIOBUH €EKT
(&i) 3a BpOKaWHICTIO y TPYIIi CepeTHBOPOCIHX 3pa3kiB OyB y mexax Bin 0,08 mo 3,88, a kopoT-
koctebnux — Bin 0,11 go 5,64. Kpaiili moka3HUKHM aIaliTUBHOCTI (CyMa paHTiB 2) cepe] cepe/l-
HBOPOCIIHMX COPTIB 3a MapamMeTpaMu €KOJIOTTYHOT INIACTUYHOCTI Ta CTaOUIBLHOCTI Y TIO€AHAHHI 3
BHCOKOIO BPOKalHICTIO MalOTh BITUM3HsHI TeHOTUNH [ aiiok (g; = 2,24; R; = 0,97) Ta MIII Jla-
na (& =0,90; R;=0,92) (UKR), a cepen kopoTkocteOnmux (cyma panriB 3) — MIII Banencis
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(¢i=0,11; Ri=0,67) (UKR) Ta Patras (& = 1,38; R; = 1,18) (DEU). Bucokxum piBHEM MOPO30-
crifikocti (7 6aniB) Bim3Haumiaucs Juso ta Ontuma oxecbka (UKR).

BucHoBku. Y pe3ynbTari NPOBEACHUX TOCIIIKEHh BU3HAYCHO, 10 HAWBUIIMI M€HETHYHUHN TI0-
TEHI[IAJ aJJalTUBHOCTI y MOEJIHAHHI 3 BHCOKOI BPOXKAHHICTIO MAIOTh CEPEIHBOPOCII BITUM3-
HsHi reHotunu [aiiok ta MIIT Jlaga (UKR), siki € HiHHUM BHXITHUM MaTepialioM IJis CTBO-
PEHHS BUCOKOAJANTUBHUX Ta MEPCIEKTUBHUX COPTIB 03UMOI M’AKOi MIIEHUII O YMOB CXij-
Hoi yactunu Jlicocteny Ykpainu.

Kniouosi cnosa: adanmuenicms, o3uma m’aKka nueHuys, 2eHOMUno8ull egpexm, cmabiibHicme,
NIACMUYHICIb, MOPO30CMIUIKICb, YPOUCAUHICD

ADAPTABILITY OF WINTER BREAD WHEAT BY ENVIRONMENTAL PLASTICITY
AND STABILITY

Yarosh AV, Riabchun VK, Riabchun NI
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Purpose and objectives. The work was aimed to determine the winter bread wheat adaptability
by environmental plasticity and stability via assessing yields and to identify high-yielding
sources adapted to the Eastern Forest-Steppe of Ukraine.

Material and methods. Twenty-nine winter bread wheat (7riticum aestivum L.) accessions from
nine countries were studied: 14 mid-tall accessions and 15 short-stemmed ones. The acces-
sions were studied and their adaptability was determined by appropriate methods using gen-
eral-scientific, special and genetic-statistical approaches.

Results and discussion. It was determined that the genotypic effect (g;) for yield ranged from
0.08 to 3.88 in the mid-tall group and from 0.11 to 5.64 in the short-stemmed group. The best
adaptability (sum of ranks 2) in terms of environmental plasticity and stability was recorded
for two mid-tall high-yielding domestic varieties (Haiok (&i = 2.24; Ri = 0.97) and MIP Lada
(e1=0.90; Ri =0.92) (UKR)) and for two short-stemmed ones (sum of ranks 3) (MIP Valensi-
ia (e1=0.11; Ri = 0.67) (UKR) and Patras (¢i = 1.38; Ri = 1.18) (DEU)). Dyvo and Optima
Odeska (UKR) were noticeable for high freeze tolerance (7 points).

Conclusions. The study demonstrated that the highest genetic potential of adaptability in combi-
nation with high yields was intrinsic to the mid-tall domestic genotypes, Haiok and MIP Lada
(UKR), which are valuable starting material for creating highly adaptable and promising win-
ter bread wheat varieties for the Eastern Forest-Steppe of Ukraine.

Keywords: adaptability, winter bread wheat, genotypic effect, stability, plasticity, freeze toler-
ance, yield, source
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