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ABSTRACT

To evaluate the yield stability of 19 faba bean genotype, an experiment was conducted in randomized
complete block design with three replications in two cropping years (2015-2017) at four areas (Gorgan,
Dezful, Boroujerd and Iranshahr). The effect of environment, genotype and interaction effect of genotype
and environment were significant on all traits. Nominal yield plot identified G13, G12, G2, G9, G6 and
G4 genotypes as more stable genotypes. Based on biplot analysis, G12, G16, G14, G9, G6 and G11
genotypes, had higher yield stability in addition to the highest seed yield. Based on different values for
seed yield and weighted average of absolute scores of best linear unbiased predictions (WAASB), G11,
G9, G18, G10, G13, G12, G16, G14 and G6 genotypes were high yielding and stable. The superior
genotypes based on multi-trait selection index (MTSI) were G2, G18 and 6. The harmonic mean and
relative performance of genotypic values (HMRPGYV) introduced G14, G6 and G9 genotypes that had
high stability and compatibility in addition to high seed yield. Overall, based on all analyzes and indices,
G6 genotype identified as the most stable genotype and could be a candidate to introduce a new cultivar.
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Table 2. Code, origin and pedigree of faba bean genotypes

Genotype No. Origin Pedigree
Gl ICARDA Giza Blanca
G2 ICARDA ILB 3626
G3 ICARDA FLIP03-61FB
G4 ICARDA line F6 latt/440/08
G5 ICARDA FLIP06-23FB
G6 ICARDA F8/7093/06 - A
G7 Gorgan Barkat x ILB 1270
G8 Gorgan Barkat x Giant
G9 Gorgan Barkat x New momomoth
G10 Gorgan Barkat x BPL 465
Gl1 Gorgan Barkat x 98 264-1
G12 ICARDA S 2008,033
G13 ICARDA S 2008,034
G14 ICARDA FLIP03-069FB
G15 ICARDA ILB1266x1LB1814
G16 check Barekat
G17 check Zereshki
G18 check Saraziri
G19 check Baloochi
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Table 1. Mean annual rainfall, altitude, geographic characteristic of experimental sites and site codes

Location IAltitude Latitude longitude Mean annual Average annual Environment code
(m) rainfall (mm) temperature First Year Second year
Gorgan 5 36°54'N 54925'E 380 19 El E5
Dezful 83 32020°'N 48°30°E 250 23.17 E2 E6
Broujerd 1520 33°89°'N 48°76'E 390 14.6 E3 E7
Iranshahr 591 27°15'N 60°40'E 106 26.50 E4 E8
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Table 3. Significance of factors evaluation for random effects by LRT (x2) and for fixed effects by
ANOVA and estimation of variance components by REML for stuied traits.

SOV Flgjv)é:%g Plant Height Pod Lenght Sﬁirﬂer Hur:,c\i/ree;ghsteed Grain Yield
MSG
¢ 2.10** 66.79** 18.19** 0.75** 332.4** 75998**
LRT (x2)

Env 107.8** 79.47** 70.12** 31.21** 46.91** 85.57**
EnvxGen 243.4*%* 148.8* 257.6** 63.90** 265.1** 537.9**
REML Variance components

Estimates (%)

o’ 287.3 (98.80) 454.7 (85.02)  45.25(75.61)  0.16 (37.83) 245.0 (44.36) 1266383 (79.48)

%R 0.13(0.047) 0.03 (0.0065) 0.108 (0.18)  0.005 (1.15) 2.55 (0.46) 1627 (0.10)

o 2.46 (0.84) 48.34 (9.03) 10.83 (18.09)  0.11(25.48) 230.1 (41.65) 295649 (18.56)

o2 0.87 (0.31) 31.75 (5.93) 366 (6.11)  0.17(3553)  74.74 (13.53) 29642 (1.86)

o% 290.7 534.9 59.84 0.44 552.4 1593300
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ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively. 62 environmental variance; 6%gnviblock
variance,: €NVironmental/block variance; 6%: variance of G x E interaction; 6%resiaual: residual variance; 62%: phenotypic variance.
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Figure 1. Nominal grain yield plot of faba bean genotypes.
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Table 4. Faba bean genotypes ranking based on the adaptability parameters of genotypic values for seed
yield of faba bean genotypes.

GE Y HMG HMGV orde RPG RPGV RPGV orde HMRPG HMRPGV HMRPGV orde
Gl 268 2220 14 0.9 2680 16 0.85 2540 16
G2 257 2073 19 0.84 2506 19 0.83 2470 17
G3 294 2081 18 0.95 2817 13 0.87 2594 15
G4 280 2201 15 0.92 2728 15 0.89 2646 14
G5 284 2386 13 0.94 2807 14 0.93 2772 13
G6 326 2953 2 113 3351 2 112 3313 2
G7 312 2469 10 1.02 3024 9 0.98 2918 9
G8 284 2609 8 1 2958 10 0.97 2883 10
G9 311 2859 3 1.08 3217 6 1.07 3180 6
G10 284 2386 12 0.96 2838 12 0.94 2782 12
Gl1 312 2702 7 1.05 3115 7 1.05 3107 7
G12 328 2721 5 11 3268 4 1.08 3194 4
G13 309 2592 9 1.03 3048 8 1.02 3024 8
Gl4 347 3086 1 1.19 3547 1 117 3476 1
G15 343 2716 6 111 3304 3 1.09 3244 3
G16 319 2782 4 1.09 3225 5 1.07 3190 5
G17 261 2139 17 0.88 2620 17 0.81 2396 18
G18 291 2452 11 0.97 2874 11 0.96 2861 11
G19 225 2184 16 0.85 2524 18 0.76 2259 19
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Figure 2. Biplot of the grain yield vs WAASB. Black circle in the right corner and horizontal and vertical
black arrows in the left corner indicates a hypothetical highly productive and broadly adapted and the
direction of the increase in yield and stability, respectively.
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