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We evaluated the phenotypic stability of 23 durum wheat genotypes using various stabil-
ity parameters to select genotypes that have both high performance and stability. The research
was conducted in four locations by randomized complete block design with four replications in
each location during the 2008-09 and 2009-10 cropping seasons. The objectives were to assess
genotype-environment interactions (GEI), determine stable genotypes, and compare the mean
grain yield with the stability parameters. To quantify yield stability, seven stability statistics were
calculated (bi, Pi, ASVi, CVi, S%di, S% and W?i). The grain yields of all genotypes were signifi-
cantly affected by environment, which accounted for 88.2 % of the total variation, whereas geno-
type and genotype-environment interaction accounted for 2.9 % and 8.9 %, respectively. The
genotype mean yield significantly positively correlated with the regression coefficient (bi) and
environmental variance (S%). The correlation analysis also separated the Pi, bi and S%i methods,
which correlated with the mean yield, and the ASV, W?i and S?di methods, where the phenotypic
stability seems to be measured independently on the yield. Genotypes Bel, Amg, Miki, Bss and
Msb were more stable by most statistics used. Miki, Amg and Msb were the best genotypes
demonstrating high average yields and high stability of performance across the test locations.
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Introduction. Durum wheat (Triticum durum Desf) is an important food crop. This kind
of wheat is suitable for production of pasta and spaghetti due to some of its characteristics such as
heavy gluten, non-sticky and heavy dough [1]. Developing crop cultivars with high grain yield
has been the principal aim of durum wheat breeding programs worldwide [2].

Yield stability has always been considered as an important topic in plant breeding but will
be more concern by the continued variation in climatic conditions. The phenotype of an genotype
is a mixture of both genotype (G) and environment (E). Genotype-environment (G-E) studies are
especially important in countries with various agro-ecologies conditions. For breeders, stability is
important from the points of changing genotypes ranks throughout environments and influencing
the selection efficiency.

The genotype-environment interactions have been studied by different methods such as
estimation of variance components, regression stability parameters [3]. Different concepts and
explanations of stability have been described by some of researchers: genotype is considered to
be stable if (I) its variance among the environments is small (static or a biological stability), (I1)
its response to environments is parallel to the mean response of all genotypes in the experiment
(dynamic or agronomic stability) or (I11) the residual mean square from the regression model on
the environmental index is small [4, 5].

To study stability of genotypes, several methods have been proposed [4-12]. Some classi-
cal stability analysis models such as Finlay and Wilkinson (1963) [7], introduced the coefficient
of regression “bi” as a measure of stability in multi-environment trials.
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A genotype with bi<1.0 has above-average stability and is specifically adapted to low-
performing environments; a cultivar with bi>1.0 has below-average stability and is specifically
adapted to high-performing environments, while a genotype with bi=1.0 has average stability and
is well or poorly adapted to all environments depending on having a high or low mean perfor-
mance. S.A. Eberhart and W.A. Russell [8] further proposed that both regression coefficient and
deviation from linear regression, “S%di”, should be taken into consideration in identifying stable
genotypes, and suggested that a genotype with bi=1.0 and S°di=0.0 may be defined as stable. The
AMMI model analysis combines the ANOVA (with additive parameters) and principal compo-
nent analysis (PCA) into a single analysis [11, 13].

This study was conducted to evaluate the performance of 23 genotypes of durum wheat us-
ing various stability parameters to select genotypes that have both high performance and stability.

Material and methods. Trials. The field trials were carried out during the 2008-09 and
2009-2010 cropping seasons at four locations in Algeria. The experimental sites characterized by
a climate varying from subhumid to arid, are those of the experimental stations of the Technical
Institute of Field Crops of Khroub (36°26°N, 06°66’E, 713 m), Sétif (36°12°N, 05°24’E, 1023
m), Guelma (36°45°N, 07°47°E, 272 m) and Tiaret (36°05°N, 01°06°E, 1003 m).

Twenty three durum wheat genotypes were tested, including commercial varieties and ad-
vanced breeding lines from the national and Cimmyt—Icarda breeding programs (Table 1).

Table 1.
Pedigree and acronym of 23 genotypes tested at the four locations
Pedigree Acronym
Hoggar check Vit
MBB check Mbb
Boussellem check Bss
Ter-2/3/HFN94-8/Mrb5/Zna-1 ICD00-1090-T-2AP-AP-2AP-TR Thm
Mgnl3/Aghrass2 ICD99-0015-C-9AP-AP-21AP-AP Mga
Adnan-1 1ICD00-0866-C-0AP-5AP-AP-8AP-AP Adn
Ter-1/Mrf1/Stj2 Tms
Aghrass-1/HFN94N-8/Mrb5/Zna-1 ICD00-1085-T-2AP-AP-2AP-TR Amz
Aghrass-1/3/Mrf1/Mrb16/Ru ICD00-0834-C-32AP-AP-6AP-TR Amr
Amedakul-1 ICD96-0242-T-2AP-0AP-1AP-AP Amd
Bigost-1 ICD96-0887-C-2AP-0AP-5AP-0AP Big
Mrf1/Stj2/Bcrchl 1ICD99-0027-C-0AP-14AP-AP-9AP-AP Mshb
Aghrass-1/HFN94N-8/Mrb5/Zna-1 ICD00-1085-T-10AP-AP-10AP-AP Amz2
Stj2/Dra-2/Bcr/3/Ter-3 Sdb
Beltagy-2 ICD97-0396-T-1AP-AP-5AP-0AP-16 AP-AP Bel
Icasyr-1 ICD95-0169-C-0AP-3AP-0AP-5AP-0AP Ica
Azeghar-2/Ch1/F1 13 ICD98-0493-W-AP-2AP-0AP-11AP-AP Acf
Azeghar-1/BIm//Mrf-2 ICD00-0818-C-18AP-AP-9AP-TR Abm
Miki-3 ICD94-0994-C-10AP-0AP-2AP-0AP-9AP-0TR Miki
Azeghar-1/3/Mrf-2/Bcr/Gro-1 ICD00-0904-H-9AP-AP-1AP-TR Amg
Ter-1/3/Stj3/Bcr/Lks-4 1ICD99-1036-T-0AP-7AP-AP-3AP-AP Tsh
Ammar-2 ICD94-0918-C-12AP-0AP-6AP-0AP-3AP-0AP Amm
Aghrass-1/3/HFN94N-8/Mrb5/Zna-1 ICD00-1065-T-4AP-AP Amz3

These genotypes were sown in a randomised complete block design with four replications.
The experiments were conducted under rainfed conditions.

Stability analysis. Stability analysis is approximated by the computation of the slope val-
ue (bi) and deviation from regression (S%di) [8], ecovalence (W?i) [6], the index of the genotypic
superiority (P;) [4], the environmental variance (S%) [5], the coefficient of variability (CVi) [9]
and the stability value AMMI (ASVi) described by J.L. Purchase et al., 2000 [12].
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The Spearman correlation coefficient was calculated for each pair of possible pairwise
comparison of the stability parameters.

The data on yields were mathematically processed using Genstat12 software.

Result and discussion. The mean performance of the tested genotypes across the testing
years and locations ranged from 3.12 tha*for Mbb to 4.52 tha™* for Miki. The mean yield of the
testing environments varied from 1.73 tha™ for Tiaret 2008/09 to 6.55 tha™* for Khroub 2008/09
indicating, the influence of soil, temperature, precipitation, etc. on the yield.

Combined analysis of variance showed that there were highly significant differences for
the environments, genotypes and their interactions. The results of combined analysis of variance
are shown in Table 2. In our study, the durum wheat grain yields were significantly affected by
the environment, which accounted for 88.2 % of the total (G+E+GE) variation, whereas genotype
and genotype-environment interaction accounted for 2.9 % and 8.9 %, respectively. A large sum
of squares for environments indicated that the environments were diverse, with large differences
between the environmental means causing variation in the grain yields. In most multi-
environment trials the environment account for over 80 % of the total variation [14, 15, 16].

Table 2.
Analyses of variance of the grain yield of 23 durum wheat genotypes
in 8 environments
Source DF SS MS G+E+GE SS (%) GE SS (%)

Genotypes (G) 22 55,3 2,51** 2.9
Environments (E) 7 1640.9 234.41** 88.2
Block 24 27.9 1.16
Interactions (GE) 154 167.6 1.09** 8.9
IPCA1 28 81.6 2.91 48.7
IPCA2 26 25.2 0.97 15.0
IPCA3 24 24.3 1.01 14.5
IPCA4 22 18.0 0.82 10.7
Residuals 54 18.4 0.34
Error 528 288.5 0.55
Total 735 2180.1 2.97

DF = degree of freedom; SS = sum of squares; MS = mean square; **significant at 1 %.

The part of each environment in the G x E interaction has been estimated through the en-
vironmental ecovalence (W?i). Ecovalence is a measure of the contribution of environment and
genotype to interaction. An environment with a high ecovalence contributes more to the interac-
tion. Indeed, the Khroub site is the most interactive in the two companions followed by the
Guelma site as a first companion and the Tiaret site in the second, the Setif site of the first season
contributes little to the interaction (Figure 1).

Ecovalence (W?) is also a measure of a contribution of the genotype to the genotype x
environment interaction. A value W?i of zero or close to zero is indicative of stability. High val-
ues Wi are indicative of instability. A genotype with the least ecovalence is considered the ideal
from the point of view of yield stability. Genotype MBB with high ecovalence and was the most
unstable, followed by Tsb and Amr (Table 4). Genotype Bel with above average grain yield is
characterized by the lowest W?i suggesting that this genotype is the most stable given its weak
contribution to the interaction. Among the high-performance genotypes Amg, Miki, Bss and Msb
are moderately interactive, and therefore relatively stable.

The use of this stability parameter in plant breeding requires determining the weight to be
given to the stability, relative to the yield potential, under semi-arid conditions as farmers are
looking for varieties whose performance is stable in the face of interannual variation of climate.
This is the case of genotype Amg with W2 = 0.86, which appears to be the desired genotype.
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* K9 and K10 — Khroub 2008-09 and 2009-10 cropping seasons, respectively; G9 and G10 — Guelma 2008—
09 and 2009-10 cropping seasons, respectively; T9 and T10 — Tiaret 2008-09 and 2009-10 cropping seasons,
respectively; S9 and S10 — Sétif 2008-09 and 200910 cropping seasons, respectively.

Figure 1. Average yield and environmental ecovalence
calculated for the four experimental sites in two farming seasons

Table 3.
Mean yield and stability parameters of the 23 durum wheat genotypes evaluated at four
experimental sites in two farming seasons

Genotype Yield (tha™)  bi S?di Pi S? W34 ASVi CVi, %
Vit 3.92 0.967 -0.002 0.679 245 053 0202 39.94
Mbb 3.12 0.362 -1.206 2.664  0.96 116 2650 31.39
Bss 4.36 0.968 -0.001 0273 254 1.07 0350 36.56
Thm 3.70 0.822 -0.092 1107 194 209 0727 3757
Mga 4.15 1.156 -0.071 0426  3.46 0.84 0586  44.80
Adn 4.12 1.114 -0.037 0430 3.24 081 0251 43.74
Tms 3.88 1.038 -0.003 0.769  2.90 119 0.659 4387
Amz 3.94 0.883 -0.039 0711 224 147 0.368  37.59
Amr 4.12 1.221  -0.143 0.608  4.12 3.16 0992  49.26
Amd 4.17 1.005 0.002 0495 273 1.08 0.344  39.65
Big 4.01 1.058 -0.008 0.605  3.03 139 0.765 43.43
Msb 4.35 1196 -0.112 0270 3.71 1.21  0.653 4432
Amz2 4.09 1.114 -0.037 0490  3.22 0.65 0436  43.88
Sdb 3.87 0.958 -0.004 0711  2.38 039 0075 39.88
Bel 4.11 1.056 -0.008 0426  2.88 0.34 0261 41.28
Ica 4.20 1.082 -0.018 0404  3.08 0.83 0269 41.79
Acf 4.03 0.964 -0.002 0.668  2.77 290 0972 41.25
Abm 4.21 1.031 -0.001 0.369  2.92 151 0477 4059
Miki 4.52 1.023  0.000 0.196  2.87 151  0.248  37.46
Amg 4.36 1161 -0.075 0.257  3.49 0.86 0482 42.84
Tsh 4.28 0918 -0.018 0476  2.69 393 1313 3831
Amm 4.07 1.115 -0.038 0529  3.33 142 0.812 4485
Amz3 3.76 0.788 -0.132 1.004  1.88 291 0945 36.43
Mean 4.06
LSDos 0.37
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The regression coefficient bi changed between 0.362 for Mbb and 1.221 for Amr. The
analysis of the individual regression slopes of the genotypes indicates that lines Msb and Amg
have bi values significantly higher than 1. These varieties have grain yields higher than the over-
all average and a specific adaptation to environments with high production potential known as
"favorable environments”. The regression coefficient of Mbb is significantly lower than 1, this
genotype is specified by grain yield lower than the overall average of the experiment and a spe-
cific adaptation to the environments at low grain yield potential. A regression coefficient signifi-
cantly lower than 1 indicates greater resistance to environmental variation, which induces stabil-
ity above the average stability of all the genotypes tested. The slopes of the remaining entrances
are not significantly different from 1, suggesting average stability. Most of these genotypes have
grain yields higher than the overall average (4.06 tha™), and thus these genotypes have a general
adaptation in all environments.

On the basis of the residual of the regression (S%di), we note that genotype Miki has
S%di=0, this genotype has, therefore, high biological stability, the other high-performance geno-
types such as Bss, Amd and Abm have a S%di close to zero. According to N. Sabaghnia et al.
(2006) [17], the ideal genotype is the one with the highest grain yield associated with a regression
coefficient that does not deviate significantly from 1, and S%di value of zero or close to zero.
Among the genotypes evaluated in this study, only Miki is close to this definition. Genotype
MBB is the most unstable.

Genotype superiority index Pi is a joint measure of yield potential and stability [18]. This
index measures the distance between the performance of the genotype of interest and the best
performance achieved in the given environment. L.W. Rose et al. (2008) [19] mention that the
low values of Pi are the most desirable in selection because they are characteristic of efficient and
stable genotypes. Pi values range from 0.19 for Miki to 2.66 for Mbb. Genotypes Miki, Msb and
Bss are classified as high performance and stable. Conversely, Mbb and Amz3 are unstable and
low yielding.

The results of the CV stability parameter showed little difference, genotype Mbb is the
most stable with a CV of 31.39 % and Amr is unstable with highest CV value of 49.26 %.

The environmental variance (S%), which describes the biological stability, quantitatively
reflects the yield of a genotype in all environments; based on this index, genotypes Mbb, Amz3
and Thm are the most stable and have biological stability but low performance. Amr and Mga
have high performance and are unstable, while genotypes Miki, Bss and Tsb are high yielding
and moderately stable.

The AMMI stability value (ASVi) ranked genotype Sdb with the lowest value (ASVi =
0.075), as the most stable although it obtained a low yield (3.87 tha™), and ranked Mbb with the
highest ASVi (2.65) as the most unstable. Miki which records a low value (ASVi = 0.248) had
the highest yield, suggests that this genotype is the most stable among the high-performance gen-
otypes and, therefore, the most suitable for the testing environments, which explains its position
at the top of the ranking in several sites. The other high-performance genotypes, namely, Tsb,
Amg and Msb have high yields but relatively unstable due to their large ASV values (1.313,
0.653 and 0.482).

Analysis of Spearrman rank correlation coefficients (Table 4) indicates that the linkages
identified in this study are similar to those reported by M. Ackura et al. (2006) [20], R. Moham-
madi et al. (2010) [21], E. Farshadfar and N. Hatami (2015) [22].

The mean grain yield of a genotype significantly positively correlated with the regression
coefficient (bi) (r = 0.521*) and environmental variance (S%) (r = 0. 543**), indicating that high
grain yielding genotypes had higher of bi and S?. Conversely, the mean grain yield weakly corre-
lated with the other stability parameters. Selection for increased yield in durum wheat would,
therefore, be expected to change yield stability by increasing bi and Si. Since the regression co-
efficient represents adaptation of a genotype to various environments, genotypes with higher re-
gression coefficient could be adapted to more favorable environments and achieve better yield
performance. Genotypes with lower regression coefficients tended to have lower yields and were
more adaptable to unfavorable environments.
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Table 4.
Spearman rank coefficients (rs) between the mean yield and stability parameters

Variables  Yield bi Pi ASVi Wi? S CVi
bi 0.521*

Pi -0.943%**  _0.591**

ASVi -0.236 -0.081 0.375

Wi -0.114 -0.365 0.317 0.787***

S? 0.543**  0.982***  -0.500**  0.025 -0.249

CVi 0.183 0.890***  -0.249 0.079 -0.322  0.898***

S%di 0.298 -0.142 -0.297 -0.542%* -0.315 -0.154  -0.193

*, ** Hxksignificant at p <0.05, p <0.01 and p <0.001.

The Pi index shows the largest deviation from all the other methods, without strong positive
rank correlation coefficients with other indices and negatively correlated with the mean yield, bi
and S%. S?% positively correlated with the average yield and bi and negatively with Pi. S% also
strongly correlated with CVi (r = 0.898, P <0.001), these two indices ranking genotypes in a similar
way. Suggesting their strong relationship in detection of stable genotypes. CVi positively correlated
with the regression coefficient (bi) and environmental variance (S%). ASV correlated with Wricke's
(W?3) ecovalence and S?di, these three stability statistics do not correlate to the average vield.

The correlation analysis, therefore, separated the Pi, bi and S% methods, which correlated
with the mean yield, and the ASV, W?i and S°di methods, where the phenotypic stability seems to
be measured independently of the yield.

Conclusions. In summary, durum wheat genotypes Bel, Amg, Miki, Bss and Msb were
the most stable by the most statistics used. The correlation analysis separated the Pi, bi and S
methods, which correlated with the mean yield, and the ASVi, W? and Sdi methods, where the
phenotypic stability seems to be measured independently of the yield. The mean grain yield of a
genotype significantly positively correlated with the regression coefficient (bi) and environmental
variance (S°i). Therefore, selection for increased yield in durum wheat would be expected to
change vield stability by increasing bi and S?i.
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HAPAMETPHYHHH AHAJII3 CTABLIBHOCTI BPOJKAHHOCTI TBEPJOI ITIIIEHUIII
(TRITICUM DURUM DESF)

'Benmwrama A., “Cononeunmii I1., 3Eysepuyp X., “Pampani C.
'Yuiepcnrer Ckikma, AmKup

2IHCTI/ITyT pocnunHunTBa iM. B. f. FOp’eBa HAAH, Ykpaina
3yHiBepCI/ITeT Cerid 1, Amxup

*Vuisepcurer Cini-6e1p-A66ec, Amkup

Meta. MeTor0 MaHWX JOCHIDKEHb OYyJ0 BHU3HAYMTH OCOOJMBOCTI B3a€EMOJi TE€HOTHII-
cepenoBuine (GEI) 23 renorumniB TBep0i MIIEHUI, BAKOPHUCTOBYIOUH Pi3HI MapaMeTpH cTa-
OUIBHOCTI JUIs BiA0OOPY T€HOTHUIIIB, K1 MAalOTh SIK BUCOKY IPOAYKTUBHICTb, TaK 1 CTAOUIbHICTb.

Marepiann Ta Metoau. JlocinipkeHHS TPOBOIMWIN Y YOTUPHOX MYHKTaX BUIIPOOYBAHHS 3 Pi3HU-
MU TPYHTOBHUMH Ta TiApoTepMidHUMHU yMoBamu mipotsarom 2008/092009/10 pp. s kinbkicHOT
OLIIHKU CTaO1IbHOCTI BpOXKato OyJI0 po3paxoBaHO CIM CTATUCTUYHHUX MapaMeTpiB cTabLIbHOCTI
(bi, Pi, ASVi, CVi, Sdi, $% ta W7).

OOroBopeHHs pe3yabTaTtiB. Ha Bpo)kaifHICTh 3epHa BCIX T€HOTHIIB CYTTEBO BIUIMHYJIU YMOBH
BHUPOIIYBaHHS, siKi 00ymoBmin 88,2 % Bij 3araabHOI qUCIIEPCii BPOKAWHOCTI, TOM1 K BHECOK
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(akTOpy reHOTUN Ta B3aEMOJIi TeHOTUII-CepeIoBHILEe cTaHOBUB smiie 2,9 % Ta 8,9 % Biano-
BimHO. CepenHs ypoXKaliHICTh JOCIIHDKEHUX T€HOTHIIIB Majia 3HAYHY IMO3UTHUBHY KOPEAIIIO0 3
koeimienTom perpecii (bi) Ta quCTepci€r0 HABKOJIUIIIHBOTO CEPEOBHIIA (S%). Kopensmiiitanii
aHaII3 TaKoX po3auisaB meroau Pi, bi Ta S2i, siki KOPETIOBAJIN 13 CepeAHBOI0 BPOXKANHICTIO, Ta
meromn ASV, W2 ta Sdi, siki ominioBami (heHOTHIOBY CTaGiIbHICTh TGHOTHITIB HE3ATIEKHO
B1JI BpOXKAHOCTI.

BuchHoBku. 3a pe3yabTatamu aociimkeHs, renotunu Bel, Amg, Miki, Bss i Msb Oynu HaitOi1b1
CTaOUTPHUMU 32 OUIBIIICTIO BUKOPUCTAHUX CTAaTUCTUYHHX Monened. Miki, Amg ta Msb Buni-
JICHO SIK HaMKpalli TeHOTHIIH, 10 MOEJHYBAIM BUCOKI MOKAa3HUKU BPOXKAHHOCTI Ta BHUCOKY
CTaOUTBHICTD y PI3HUX YMOBaX.

Knrouosi cnosa: meepoa nuienuys, yporcaiHicmos, 2eHOMUN, CMaoiibHiCmb, Kopeaayis

HAPAMETPHYECKHH AHAJIN3 CTABHJIBHOCTH YPOKAUHOCTH TBEPJOH
IIIEHHIBI (TRITICUM DURUM DESF)

'Benmxama A., 2CoNOHEYHBIH II., 3]Sy3¢3p3yp X, *Pampanu C.
1YHI/IBepCHTeT Ckuxna, Amxup

2 WNuctutyt pacrenueBoactsa uM. B.S. FOpreBa HAAH, Ykpauna
SYuusepcuter Cetnd 1, Amkup

*Yuugepcurer Cunn-6emb-AG6ec, AIKup

Heabio uccienoBanus Oblia oneHKa (PEHOTUMUYECKONW CTAOMIBHOCTU 23 T€HOTHIIOB TBEPIOM
MIIEHUIBI ¢ UCTIOIB30BAaHUEM PA3IMYHBIX ApaMETPbl CTAOMIBHOCTH ISl BBIJICJIICHHS T€HOTHU-
OB, UMEIOIIUX KaK BBICOKYIO YPOKaHOCTb, TaK U CTAOUIILHOCTb.

Marepuanbl u MeToabl. MccnegoBanue nMpoBOIMIN B YETHIPEX MYHKTAX UCHBITAHUS C Pa3jiny-
HBIMH TPYHTOBBIMHU U TUApOTepMudeckumu yciosusimu B TeueHue 2008/09—2009/10 rr. dus
KOJIMYECTBEHHOM OIEHKH CTAOMJIBHOCTU YpOsKasi OBbLJIO PACCUUTAHO CEMb CTAaTUCTUYECKHX Ta-
pamerpos crabuissoctH (bi, Pi, ASVi, CVi, S°di, S% u W2).

O0cy:xnenune pe3yabTaroB. Ha ypoxalHOCTh 3€pHa BCEX N'€HOTHUIIOB CYHIECTBEHHO MOBJIMSIN
yCIIOBUS BBIpallMBaHus, o0yciaBnuBaromue 88,2 % oT ob1elt qucnepcun ypoxaiiHOCTH, TO-
r/1a Kak BKJIaJa (hakTopa TE€HOTHUIT U B3aUMOJICHCTBUSI TEHOTHII-Cpeia COCTaBMI Bcero 2,9 % u
8,9 % coorBercTBeHHO. CpenHsis ypOKalHOCTh HMCCIIEIOBAaHHBIX T'€HOTUIIOB MMeENa 3HA4YM-
TETBHYIO TIOJIOXKHUTENIbHYI0 KOoppelsnuio ¢ kKodddumuentom perpeccuu (bi) U aucmnepcueit
okpyxaromen cpensl (S21). KoppensunoHHslii aHanmu3 Takke pasaensia meroas! Pi, bi u S2i,
KOPPEIUPYIOIINE CO CpefaHel ypoxaihHocThio, 1 MeToasl ASV, W2i u S2di, oneHuBaromue
(EeHOTUITUYECKYIO CTA0OMIBHOCTh TEHOTHIIOB HE3aBUCHMO OT YPOXKAHHOCTH.

BoiBoabl. [lo pesynbraram uccnegoBanuii renotunsl Bel, Amg, Miki, Bss u Msb 6s111 Han6o-
Jiee CTaOMIIBHBIMU 10 OONBITMHCTBY UCHOIB30BAaHHBIX CTaTUCTHYECKHX Mojaenen. Miki, Amg
1 Msb BbII€TIEHBI KaK JTyUIITNE TEHOTUITBI, COYETAIOIINE BHICOKUE MTOKA3ATENHN YPOKAMHOCTU U
BBICOKYIO CTAaOMIIBHOCTH B PA3JIMYHBIX YCIOBHSIX.

Knrwoueswvie cnosa: meepoas nuienuya, yporcannHocmy, 2eHOmun, CmaduilbHOCMb, KOPperayus
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PARAMETRIC STABILITY ANALYSIS OF DURUM WHEAT YIELD
(TRITICUM DURUM DESF)

'Bendjama A., 2Solonechnyi P., *Bouzerzour H., “Ramdani S.
YUniversity of Skikda, Algeria

?Plant Production Institute nd. a V.Ya. Yuriev of NAAS, Ukraine
3University of Sétif 1, Algeria

*University of Sidi Bel Abbes, Algeria

The study purpose was to assess the phenotypic stability of 23 durum wheat genotypes using
different stability parameters to identify both high-yielding and stable genotypes.

Materials and methods. The study was carried out at 4 trial sites differing in soil and hydro-
thermal conditions in 2008/09 - 2009/10. To quantify the yield stability, 7 statistical parame-
ters of the stability (bi, Pi, ASVi, CVi, S2di, S2i, and W2i) were calculated.

Results and discussion. The grain yields of all the genotypes were significantly affected by
growing conditions, which accounted for 88.2% of the total variance of the yield, while the
contributions of the genotype and genotype-environment interactions only amounted to 2.9%
and 8.9%, respectively. There were significant positive correlations between the average yield
of the genotypes under investigation and the regression coefficient (bi) and between the aver-
age Yyield of the genotypes and the environment variance (S2i). Correlation analysis also sepa-
rated Pi, bi, and S2i approaches that correlated with the average yield and ASV, W2i, and S2di
approaches that evaluate the phenotypic stability of the genotypes regardless of the yield.

Conclusions. The results show that the genotypes Bel, Amg, Miki, Bss and Msb were the most
stable by the majority of the statistical models used. Miki, Amg and Msb were distinguished
as the best genotypes combining high yield and high stability under various conditions.

Key words: durum wheat, yield, genotype, stability, correlation
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ENVIRONMENTAL STABILITY AND PLASTICITY OF SPRING BARLEY CULTIVARS

Vasko N.I., Solonechnyi P.M., Kozachenko M.R., Vazhenina O.E., Solonechna O.V.,
Naumov O.G., Zymogliad O.V.
Plant Production named after V.Ya. Yuriev of NAAS, Ukraine

The yields of spring barley cultivars harvested in 2008-2015 with contrast conditions
were compared to determine the strength and direction of a cultivar response to weather condi-
tions. Cultivars bred at the Plant Production named after V.Ya. Yuriev of NAAS were taken as
the test material: Parnas, Ahrarii, Modern, Alehro, Dyvohliad, Schedryi (Experiment 1) — in
2008-2011; Avhur, Balzam, Grin, Modern (Experiment 2) — in 2013-2015. The yield data were
statistically processed by ANOVA. The informative and differentiating capacity of the environ-
ments (years), as well as the breeding value of the cultivars, were determined by GGE biplot.

The study found that barley cultivars Parnas and Avhur fully exploited their potential un-
der the favorable conditions of cultivation. They are intensive cultivars. Cultivars Alehro, Parnas,
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