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The article presents GGE biplot analysis of results of environmental trials in 17 varieties
of spring barley bred at the Plant Production Institute nd. a V.Ya. Yuriev of NAAS. The study
results discriminate genotypes with stable realization of their genetic potential in a number of
environments as well as genotypes combining a high level of a trait with its stable expression.
The varieties Kozvan, Perl, Agrariy and Kosar were chosen as valuable source material for spring
barley breeding. We think that GGE biplot can be a comprehensive alternative to the most con-
ventional methods of assessment of adaptive features in genotypes.
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Introduction. Barley (Hordeum vulgare L.) is a strategic export-oriented agricultural
plant in Ukraine. Increase in gross output of barley grain is impossible without implementation of
high-yielding barley varieties that are resistant to biotic and abiotic factors.

Analysis of publications, pose the problem. Environmental variety trials are an im-
portant tool for selection of genotypes with specific (narrow) or wide adaptation to a certain envi-
ronment or to a range of environments, which enables predicting yield capacity of genotypes un-
der these conditions and ultimately increases farmers’ labor efficiency [1, 2]. Nevertheless, capa-
bilities of environmental trials are not always used to the full: usually yield capacity of genotypes
is only analyzed, but information on other traits remains unstudied [3].

The observed phenotypic variance (P) of traits consists of environment variance (E),
genotype variance (G) and genotype X environment interaction (GE): P=G+ GE+ EorP -E =
G + GE [4]. W. Yan [5] points out that E effect forms the major part of the total phenotype varia-
bility, and contributions of G and GE are generally small. However, G and GE effects must be
taken into account in the process of selection of high-yielding genotypes.

The term «GGE» emphasizes understanding that G and GE are two sources of variation
that are pertinent to genotype assessment and must be considered simultaneously, when genotype
X environment interactions are investigated.

With time, GGE biplot analysis has turned into a complex analysis system, as a result of
which the majority of environmental trial datum patterns can be displayed graphically [6-9].

The aim and tasks of the study. The study purpose was evaluation of adaptive features
of spring barley varieties in terms of performance and its elements using GGE biplot and discrim-
ination of valuable source material for breeding of this plant.

Material and methods. The source material was 17 varieties of spring barley bred at
the Plant Production Institute nd. a V. Ya. Yuriev of NAAS. To determine their adaptive po-
tential, in 2013 environmental trials were conducted in three locations with different soil-
climatic conditions: Plant Production Institute nd. a V. Ya. Yuriev of NAAS (Eastern Forest-
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Steppe) — environment E1, Donetsk Experiment Station of NAAS (Southern Steppe) — envi-
ronment E2 and Research Station of Bast Crops of the Institute of Agriculture of Northern-
East NAAS (North-Eastern Forest-Steppe) — environment E3. In addition to yield capacity,
variability of performance elements was evaluated: grain weight per plant, productive tiller-
ing, grain number per spike and 1000-grain weight. The environmental trial data were ana-
lyzed by GGE biplot.

GGE biplot graphs were constructed using the first two principal components PC1 u PC2
derived from subjecting the data to singular-value decomposition. Only two principal compo-
nents (PC1 and PC2) are retained in the model because such a model tends to be the best model
for visualizing interaction between each genotype and test environments.

All GGE biplots were constructed using Genstat 17.

Results and discussion. The results of the environmental trials showed a significant dif-
ferentiation of the studied varieties in terms of plant performance and its elements (table 1).

Table 1
Performance and its Elements in the Spring Barley Varieties in the Environmental Trials,
2013.
Variety . Productive Grain number 1000-grain Performance,
Variety A . .
code tillering, pcs. per spike, pcs. weight, ¢ g
Gl Agrariy 2,4 22,4 42,5 2,35
G2 Alegro 2,0 20,4 48,0 1,80
G3 | Vektor 2,0 20,5 50,5 2,10
G4 | Vzirets 1,8 20,9 44,7 1,70
G5 | Vyklyk 1,8 19,5 46,0 1,83
G6 | Vitrazh 2,2 21,6 45,5 2,27
G7 | Dyvogliad 1,8 21,8 445 1,73
G8 Dokaz 2,0 18,2 47,0 1,87
G9 Etyket 2,2 19,2 47,5 2,27
G10 | Zdobutok 1,7 21,2 48,5 2,03
G11 | Inkliuziv 1,5 20,0 47,3 1,80
G12 | Kozvan 2,8 20,9 41,7 2,37
G13 | Kosar 2,4 22,5 47,5 2,23
Gl14 Modern 2,1 21,6 44,3 1,87
G15 | Parnas 1,5 18,1 44,2 1,43
G16 | Perl 2,2 19,1 49,5 2,33
G17 | Shchedriy 1,7 21,7 48,3 1,63
LSDgs 0,36 1,13 1,20 0,18

Analysis of variance demonstrated strong significant differences between the geno-
types, environments and their interactions by all the estimated traits as well as differences in
influence of these factors on formation of trait level (Table 2). Environment (E) was the dom-
inant factor in productive tillering and grain weitht per plant variances (50. % and 49.7 %,
respectively), but this factor is considered as of no importance upon genotype assessment,
which allows focusing on the investigation of genotype (G) and genotype X environment in-
teraction (GE) effects [8, 10].

Environmental variety trial results are always a large conglomeration of data, which are
rather difficult to analyze without visualization. GGE biplot is an ideal tool to solve this problem,
enabling discrimination of genotypes realizing their potentials in specific soil-climatic conditions
or genotypes with wide adaptation to a variety of test environments.

In Fig. 1 the polygon vertices are genotype markers that are maximally remote from the biplot
center, so all the genotype markers are inside the polygon. The lines dividing the biplot into sectors
represent a set of hypothetical environments. The genotype forming the polygon angle for each sector
dividing the biplot has the highest yield capacity in environments falling within this sector.
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Table 2

Analysis of variance of quantitative trait levels in the spring barley varieties in the

environmental trials, 2013.

Variance | SS | DF | MS | %Ss*
Productive tillering

E 19.47 2 9.74** 50.9
G 12.22 16 0.76** 31.9
ExG 3.92 32 0.12** 10.2
Error 2.66 51 0.05

Total 38.27 101

Grain number per spike

E 89.04 2 44 52** 16.5
G 182.76 16 11.42** 34.0
ExG 216.41 32 6.76** 40.2
Error 49.72 ol 0.97

Total 537.93 101

1000-grain number

E 160.62 2 80.3** 14.1
G 544.74 16 34.0** 47.7
ExG 381.62 32 11.9** 334
Error 54.01 51 1.1

Total 1140.95 101

Grain weight per plant (performance)

E 16.09 2 8.04** 49.7
G 6.40 16 0.40** 19.8
ExG 9.49 32 0.30** 29.3
Error 0.41 51 0.01

Total 32.39 101

* — 0% of the total variance of a trait; ** — significant difference at significance level of 1%.

Thus, the genotype of Kozvan variety (G12) had the maximum productive tillering in all

the three environments, suggesting its wide adaptation by this trait. Modern variety (G14) was the
winner by grain number per spike in environment E3, and Vitrazh (G6) — in environments E1 and
E2. Vektor (G3) in environments E1 and E2 and Perl (G16) in environment E3 were noticeable
for 100-grain weight. In environment E3 Agrariy (G1) variety had the highest performance, and
in environments E1 and E2 Kozvan and Vitrazh varieties, which were similar by their parameters,
showed the highest performance.

GGE biplot ranks genotypes by their performance and stability in a number of environ-
ments. In Fig. 2 the average tester coordinate (ATC) (X-axis) or the performance line passes
through the biplot origin with an arrow indicating the positive end of the axis. The ATC Y-axis
(stability axis) passes through the biplot origin and is perpendicular to the ATC X-axis. Thus, the
mean value of a trait of a genotype is estimated by the projection of its marker to the ATC X-axis,
and stability - by the projections to the ATC Y-axis.

Kozvan (G12), Kosar (G13), Alegro (G2), Vitrazh (G6), and Perl (G16) varieties were no-
ticeable both for productive tillering and for grain weight per plant (correlation coefficient be-
tween these traits was significantly high, r = 0.85). Inklyuziv (G11), Vektor (G3), Vzirets (G4),
Perl (G16), and Dyvoglyad (G7) varieties had the most stable productive tillering; Perl (G16),
Inklyuzin (G11), Dyvoglyad (G7), Vzirets (G4), and Dokaz (G8) varieties had the most stable
grain weight per plant, while Agrariy (G1), Kozvan (G12), and Etiket (G9) were characterized by
the widest reaction norm to changes in cultivation conditions.

Among the studied varieties Kosar (G13) and Agrariy (G1) had the greatest grain number
per spike; Kosar (G13), Vektor (G3), Etiket (G9), and Perl (G16) were the most stable.

Vektor (G3) and Perl (G16) varieties were distinguished for 1000-grain weight; Vektor
(G3) and Parnas (G15) were the most stable.
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Genotypes selected by level and stability of traits are valuable as source material for
breeding.

In AV Kilchevskyy, LV Khotyleva and VV Khangildin methods there is a very important
integral parameter “breeding value of genotype”, which provides a comprehensive assessment of
genotypes in terms of yield capacity and its stability. GGE biplot also ranks genotypes by
“breeding value”. The center of concentric circles (Fig. 3) represents the position of a genotype
with maximum “breeding value” or so-called “ideal” genotype. The closer a genotype to the
ideal one is, the more valuable it is. In our studies Kozvan (G12) variety was of the greatest
breeding value in terms of productive tillering; Kosar (G13) variety — in terms of grain number;
the awnless variety of Vektor (G3) — in terms of 1000-grain weight; Perl (G16) variety — in
terms of performance, because it was much more stable than Kozvan variety, which exceeded
Perl by performance (see Fig. 3).

The results of GGE biplot analysis of adaptive features of spring barley varieties very
closely correlate with the results that we obtained by AV Kilchevskyy, LV Khotyleva method
[11, 12], but GGE biplot has a number of advantages over the latter, in particular, it does not re-
quire heavy calculations.
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Fig. 3. GGE Biplot Based on Genotype-Centered Scaling for Comparison of Genotypes with the
“Ideal” Genotype by Productive Tillering (A), Grain Number per Spike (B), 1000-Grain Weight
(C), Plant Performance (D)
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Conclusions. Use of GGE biplot enabled analyzing the environmental trial data and dis-

criminating the most valuable genotypes. Among the studied varieties of spring barley, Kozvan
variety was the most valuable by productive tillering, Kosar variety — by grain number, Vektor
variety — by 1000-grain weight, Perl and Kozvan varieties - by performance.

Thus, GGE biplot can be a comprehensive alternative to the most conventional methods

of assessment of adaptive features in genotypes.
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OLITHKA ®EHOTHIIOBOI CTABI/IBHOCTI COPTIB AYMEHIO APOI'O 34
JIOIIOMOI' OO GGE BIPLOT

Cononeunnii I1. M., Kozauenko M. P., Baceko H. 1., Haymos O. I'., Cononeuna O. B.,
Baxenina O. €.

[actutyT pocnuanaunTBa iM. B. . FOp’eBa HAAH, Ykpaina

bonnapesa O. b.

JloHernpKka ep)kaBHa CllbChKOTOCTIONAapCchka qociinna craniis HAAH, Ykpaina
Kosanenko O. JI.

Hocninna cranuis ny0’saux kyasTyp ICI'TIC HAAH, Vkpaina

SIlUMiHB € OJHI€I0 3 OCHOBHUX CIJIBCHKOT'OCHOJAPChKUX KYJIBTYp B YKpaiHi, ajie 3017IbIIeHHs Ba-
JIOBOTO BHPOOHMIITBA 3€pHA SIUMEHIO HEMOXJIMBE O€3 BIIPOBAKEHHS BHUCOKOBpPOXKAMHMUX,
CTIMKHUX 710 O10TUYHUX 1 a010THYHHX (DAaKTOPIB COPTIB.

Merta i 3apaui gocaigxennsi. MeToro A0CiipkeHb Oylia OLliHKA aIalTUBHUX 0COOIMBOCTEH COp-
TIB SUMEHIO SIPOTO 32 MPOAYKTUBHICTIO Ta ii enementamu 3a nornomororo GGE biplot ta Bumi-
JICHHSI LIIHHOT'O BUX1/IHOTO MaTepiaity AJs CeJIeKIIii.

Marepiaau i meroau. B crarti HaBeneHo GGE biplot ananiz maHux ekosorigyHoro BUIpoOyBaH-
Hs 17 copTiB suMeHto siporo cenekuii [HctutyTy pocnuuuunTea im. B. f. FOp’ea HAAH B
TPHOX MYHKTaX, IO 3HAXOIATHCSA B PI3HUX I'PYHTOBO-KIIIMATHYHUX yMoOBax. Byro mpoBeneno
OLIIHKY MIHJIMBOCTI €J€MEHTIB CTPYKTYpH MPOJYKTUBHOCTI POCIMHH: MacH 3€pHa 3 POCIIMHH,
IPOAYKTHBHOI KYIIUCTOCTI, KIJIBKOCTI 3epeH 3 Kosioca Ta Macu 1000 3epeH.

Oo0roBopenHst pe3yabrariB. JlucnepciitHUil aHasi3 MATBEPANB HASIBHICTh BUCOKOI JTOCTOBIPHOT
PI3HUII MK TEHOTHITAMH, CEPEIOBUINIAMHU Ta iX B3a€EMOJIIEIO 3a BCIMa JOCTIHKCHIMHU O3HaKa-
MH, a TaKO>XK BUSIBUB HEOJHAKOBUIl BIUIMB (DakTOpiB Ha (hOpMYyBaHHS O3HAK. MaKCHMalbHY
NPOAYKTHBHY KYIIUCTICTh B YCIX TPhOX cepeloBUIIaX MaB copT Ko3BaH, 10 CBIAYUTH MPO #0-
ro MIMPOKY aJanTUBHICTB 32 1i€t0 o3Hakor. Copt MozaepH MaB HalOUIbITY KIJIBKICTh 3€PEH B
cepenoBuii E3, a copr Bitpax B E1 Ta E2. 3a macoto 1000 3epen Buainuiucs coptu Bextop
(E1 Ta E2) Ta Ilepn (E3). B cepenosumii E3 mMakcuManbHy NpOAyKTUBHICTH MaB COpPT Arpa-
piit, a B E1 ta E2 Gnu3pki 3a cBoiMu noka3Hukamu copTd Ko3Ban Ta Bitpax. 3a mpoayKkTHB-
HOI0 KYIIHUCTICTIO Ta Macow 3epHa 3 pociuHu BuuiieHo coptu Kossan, Kocap, Auerpo,
Birpax ta Ilepn. Haii0inbm cTabiibHOIO MPOIYKTUBHA KYIIUCTICTh Oyna y copTiB IHKIIIO3UB,
Bextop, B3ipeus, [lepn Ta JuBorisia, maca 3epHa 3 pociunu y copTiB Ilepn, Tnkmiosus, Qu-
Borusix , B3ipens Ta Jlokas. HaitOunbiny KUTBKICTh 3€peH 3 KOJIOCY cepell JOCTIKEHUX COPTIB
manu coptu Kocap ta Arpapiif, HaitOuibm ctabinbHumu Oynu Kocap, Bekrop, Etuker Ta
[Tepn. 3a macoro 1000 3epen BumineHo coptu Bekrop Ta [lepn, HalGiabIn cTabinbHUMU OyiH
Bexkrop Ta [lapHac.
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BuchoBku. Cepes TOCTIIKEHUX COPTIB SYMEHIO SIPOTO BHUIIEHO T€HOTHIIM 3 BUCOKUM piBHEM
O3HAaKU Ta CTAOUIBHUM 11 MPOSIBOM: 3a npodykmueHot Kywucmicmio — Ko3BaH, 3a KinbKicmio
3epen 3 konoca — Kocap, 3a macoro 1000 3epen — Bektop, 3a macorw 3epna 3 pociuHu — COpTH
[Tepn ta Kozan. Lli copTi Mar0Th BUCOKY I[IHHICTb JUIs CEJIEKIi B IKOCTI BUX1JHOTO MaTepia-
ny. Ha nymky aBtopiB crarti, GGE biplot Moxe BHKOpHCTOBYBaTHCH SIK TIOBHOI[IHHA aIbTEP-
HaTHBa HAMOUIBII MOMKUPEHUM METOMKAM OIIHKH aJIallTUBHUX OCOOJUBOCTEH TC€HOTHITIB.

Knrouosi crosa: GGE biplot, sumine sipuil, exonoeiune eunpobysanms, cmabinonicmo,
A0anmMueHICMb, RPOOYKMUBHICMb, 2EHOMUN

OIIEHKA ®EHOTHITHYECKOH CTABHIbHOCTH COPTOB AYMEHA APOBOI O
C lioMoIllbIO GGE BIPLOT

Conouneunsiit I1. H., Ko3auenko M. P., Bacsko H. 1., HaymoB A. I'., Cononeunas O. B.,
Baxenuna O. E.

WNucturyt pacrenuneBonacta um. B. . FOpeeBa HAAH, Ykpauna

bonpnapesa O. b.

JloHerkas rocyjapcTBeHHas CEeIbCKOX03sKcTBeHHas onbiTHas ctanuust HAAH, Ykpauna
Kosainenko O. JI.

OmnbiTHas ctanuus 1y0sHbIX KyasTyp MCXCB HAAH, Ykpanna

SluMeHb SABIAETCS OJHOW M3 OCHOBHBIX CEJIBCKOXO3SMCTBEHHBIX KYJIbTYp B YKpaWHE, HO yBEIH-
YeHHE BAJIOBOTO IMPOU3BOJICTBA 3€pHA SUYMEHS HEBO3MOXKHO 0€3 BHEAPEHUS! BBHICOKOYpPOXKaii-
HBIX, YCTOMYUBBIX K OMOTUYECKUM U A0MOTUYECKUM (PAaKTOpaM COPTOB 3TOM KyJIbTYpHI.

Heab u 3agaum uccjaenoBanus. llenpio nccmenoBanuii OblIa OIEHKA aJallTHBHBIX OCOOCHHO-
CTE COPTOB SYMEHSI IPOBOTO IO MPOJAYKTUBHOCTH U €€ dyieMeHTam ¢ omoripio GGE biplot u
BbIJIEJICHUE LIEHHOTO UCXO/IHOTO MaTepualia JJisl CENEeKIUHU 3TON KyIbTYpBHI.

Marepuanbl u Meroabl. B cratbe npenctasinen GGE biplot aHanu3 JaHHBIX 3KOJIOTHYECKOTO
ucnelTausg 17 cOpTOB sAuYMEHS SAPOBOroO cenekuuu MHCTUTyTa pacTeHHMEBOJACTBA WM.
B. 4. IOpseBa HAAH B Tpex ImyHKTaxX, paclojOXKEHHBIX B Pa3HBbIX IOUYBEHHO-KIMMATHYECKUX
yclloBUsX. bblla mpoBeeHa OlleHKa U3MEHYMBOCTH AJIEMEHTOB CTPYKTYPbI NPOAYKTUBHOCTH
pacTeHMii: Macchl 3epHa C pacTeHUs, MPOJAYKTUBHOM KyCTUCTOCTH, KOJIMYECTBA 3EPEH C KoJioca
u Maccol 1000 3epeH.

O06cy:kaenne pe3yiabTaToB. J[MCIEPCUOHHBIN aHAINM3 MOATBEPIUI HAJIUYUE BBICOKOTO JOCTO-
BEPHOTO pa3iavyuus MEXAy T€HOTHIIaMH, CpelaMi U UX B3aUMOJIEHCTBUEM IO BCEM HCCIIENO-
BaHHBIM IIPU3HAKaM, a TAK)Ke BBISIBHJI HEOJMHAKOBOE BIUsSHHE (PAKTOPOB Ha (POpPMHUpPOBAHUE
IIPU3HAKOB. MakcuManbHas MPOAYKTHBHAs KYCTHCTOCTh BO BCEX TpeX cpedax Obuia y copTa
Ko3BaH, 4T0O CBHIETETHCTBYET O €T0 MIMPOKOM aJanTUBHOCTH 10 3TOMY Ipu3Haky. Copt Mo-
JiepH uMeln Haubousbliee KoiauuecTBo 3epeH B cpene E3 (OmbiTHas craHIMs JIyOSHBIX KyJb-
Typ), a copT Butpax — B E1 (MucTuTyT pacrenueBojctsa um. B. 5. FOpweBa) u E2 ([lonerkas
onbiTHas ctannwms). [To macce 1000 3epen Beaenunucek copta Bexrop (E1 Ta E2) u Ilepn (E3).
B cpene E3 makcumainbHas polyKTUBHOCTH Oblu1a y copta Arpapuii, a B E1 ta E2 Onuzkumu
1o CBOMM MokazartessiM Obutu copTa Ko3Ban u Burpax. [lo mpoayKTUBHOW KYCTHUCTOCTH H
Macce 3epHa ¢ pacteHus Boienensl copta Ko3san, Kocap, Anerpo, Butpax u Ilepn. Haubo-
nee craOuibHas MPOAYKTHBHAs KYyCTUCTOCTh Oblia y coproB Mukmro3us, Bekrtop, Bsuper,
ITepn ta JluBorisn, Macca 3epHa ¢ pacrenus — y copros Ilepn, Muknro3us, Jusorisn , B3u-
pen u Jlokas. HanGombIee KOJTUYECTBO 3€PEH B KOJIOCE CPellU MCCIeyeMbIX COPTOB UMENH
copta Kocap u Arpapwii, HauOosee cradbunsubiMu Obut Kocap, Bexrop, Otuker u Ilepi. Tlo
macce 1000 3epen BoiaeneHsl copra Bextop u Ilep, no ctabunsHoctu — Bekrop u [lapHac.

BeiBoabl. Cpeny ucciiefyeMbIX COPTOB SUMEHS SPOBOTO BBIJEIIEHBI T€HOTHUIIBI C BBICOKUM YpPOB-
HEM IMPHU3HAKa U CTAOMJIBHBIM €TI0 MPOSIBICHUEM: 10 NpOoOyKmusHou Kycmucmocmu — Ko3BaH,
no xonuyecmay 3epen 6 konoce — Kocap, no macce 1000 3epern — Bexrop, Ilepn u Ko3san no
npooykmuserocmu — Ilepn ta KozBaH. DTH copTa mpeAcTaBiAIOT EHHOCTh Ul CEJCKIMH B
KadecTBe MCXoaHOTo Marepuaia. [lo muenuto aBTopoB crarb, GGE biplot Moxer cimyxuTth
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NIOJTHOLICHHOH allbTepHAaTHBON Hanbojee pacripOoCTpPaHEHHBIM METOJIUKaM OLIEHKU aJarTHB-
HBIX OCOOEHHOCTEH I€HOTHIIOB.

Knioueswie cnosa: GGE biplot, sumens sposoii, sxonocuueckoe ucnvimanue, cmabunoHocmo,
ao0anmueHocmy, NPOOYKMUBHOCMb, 2EHOMUN
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Barley is among dominating agricultural plants in Ukraine, but increase in gross output of barley
grain is impossible without implementation of high-yielding barley varieties that are resistant
to biotic and abiotic factors.

The aim and tasks of the study. The study purpose was evaluation of adaptive features of spring
barley varieties in terms of performance and its elements using GGE biplot and discrimination
of valuable source material for breeding of this plant.

Materials and methods. The article presents GGE biplot analysis of results of environmental
trials in 17 varieties of spring barley bred at the Plant Production Institute nd. a V. Ya. Yuriev
of NAAS, which were conducted in three locations with different soil-climatic conditions.
Variability of performance elements was evaluated: grain weight per plant, productive tiller-
ing, grain number per spike and 1000-grain weight.

Results and discussion. Analysis of variance confirmed strong significant differences between
the genotypes, environments and their interactions by all the estimated traits as well as differ-
ences in influence of these factors on formation of traits. Kozvan variety had the maximum
productive tillering in all the three environments, suggesting its wide adaptation by this trait.
Modern variety had the greatest grain number in environment 3 (Research Station of Bast
Crops), and Vitrazh variety - in environments E1 (Plant Production Institute nd. a V.Ya.
Yuriev) and E 2 (Donetsk Experiment Station). Vektor in environments E1 and E2 and Perl in
environment E3 were the winners in terms of 100-grain weight. In environment E3 Agrariy
variety had the highest performance, and in environments E1 and E2 Kozvan and Vitrazh vari-
eties, which were similar by their parameters, showed the highest performance. Kozvan,
Kosar, Alegro, Vitrazh, and Perl varieties were noticeable for their productive tillering and
grain weight per plant. Productive tillering was the most stable in Inklyuziv, Vzirets, Perl, and
Dyvoglyad varieties; grain weight per plant was the most stable in Perl, Inklyuziv, Dyvoglyad,
Vzirets and Dokaz. The greatest grain number per spike among the studied varieties was ob-
tained in Kosar and Agrariy; Kosar, Vektor, Etiket, and Perl were the most stable. Vektor and
Perl varieties were noticeable for 1000-grain weight; Vektor and Parnas were the most stable.

Conclusions. Among the studied varieties of spring barley, we discriminated varieties with high
trait levels and its stable expression: Kozvan - by productive tillering, Kosar — by grain num-
ber per spike, Vektor, Perl and Kozvan — by 1000-grain weight, Perl and Kozvan - by perfor-
mance. These varieties are valuable in breeding as source material. We think that GGE biplot
can be a comprehensive alternative to the most conventional methods of assessment of adap-
tive features in genotypes.

Key words: GGE Biplot, spring barley, environmental variety trial, stabiltity, adaptability,
performance, genotype
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