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Evaluation of grain yield of recombinant inbred lines of bread wheat (Triticum aestivum L.)

derived from SeriM82/Babax cross under drought stress conditions
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Table 1. Summarized statistics describing plant characteristics of recombinant lines of bread wheat along with parents under normal and drought stress conditions

Mean - Ske S.E s utl glbs CV (%) ol ok s o
Plant characteristics AE Cliv Babax  SeriM82 oS 5 osk  Babax  SeriM82 oS 5 osk  Babax  SeriM82 oS U5 O
Grain Yield (kg.ha™) 4lss Slee | 3538 2313 1843.9 3958.3 238 138 43.5 82.7 9.49 8.41 30.63 27.15
Plant height (cm) G4l 82 78.15 69.56 86.36 6 5.35 0.579 0.571 10.35 9.68 10.82 8.59
Spike length (cm) A dgb | 10.75 9.03 9.6 9.75 0.275 0.25 0.08 0.083 4.31 3.29 10.93 11.32
Spikelet.spike! Al 53 ol sl 16.5 14.75 17.1 17.1 0.25 0.5 0.131 0.175 2.4 4.29 9.98 13.28
Grain.spike™! Al 53 s sl 52.5 40.63 39.53 44.68 4.13 7.5 0.546 0.681 14.3 20.2 17.9 19.8
1000-Grain weight (g) $ls lmass | 46.6 42.2 41.72 42.33 0.1 1.1 0.197 0.265 0.34 33 6.1 8.1
Biological yield (kg.ha™) S5 s Sl | 8950 8163 6082 11547 900 363 134 184 14.7 5.8 28.7 20.7
Spike.m p e 53 Al sl 878 864 589.3 1070 70 32 9.7 13.2 11.2 5.2 21.4 16.1
Grain weight.spike™! (g) i 5341505 2.1 1.9 1.7 2.1 0.15 0.872 0.03 0.03 11.1 58.2 22.5 19.5
Days to stem elongation YW PPN, 58 56.5 63.1 58.1 1 0.5 0.181 0.131 2.4 1.2 3.7 2.9
Days to flowering AU 5,5l | 935 93.5 92.1 95.4 0.5 1.5 0.216 0.222 0.76 2.7 3.1 3.1
Days to maturity Sd, b g, 0la | 1345 132 130.4 134.5 1.5 2 0.242 0.274 1.5 2.1 2.4 2.6
Plant characteristics A8 Sl Mean - Sike S.E s lutl glbs CV (%) ol ok s o
Grain Yield (kg.ha™) 4lss Skee | 3300 2175 550 1300 3775 2450 4175 6075 475 275 3625 4775
Plant Height (cm) G4l 76 72.8 47.5 57.5 88 83.5 94.25 108.75 12 10.75 46.75 51.25
Spike Length (cm) Al gk 8.7 10.5 6.8 7 9.3 11 13 12.5 0.55 0.5 6.1 5.5
Spikelet.spike! Al 53 ol sl 14.5 16 13 10 15 17 22 23 0.5 1 9 13
Grain.pike™! Al 53 s sl 36.5 45 25 22.5 44.7 60 66.5 67.7 8.2 15 41.5 45.2
1000 Grain weight (g) Gl mass | 421 45.5 324 33.1 423 47.7 50.4 52.9 0.2 2.2 18 19.8
Biological yield (kg.ha™) S s See | 7750 8400 2500 5500 9550 9125 12373 17525 1800 725 9873 12025
Spike.m p e 53 Al sl 808 823 324 624 948 896 960 1480 140 64 638 856
Grain weight.spike! Al 5341505 1.7 1.2 0.53 0.78 2.05 3 2.9 3.1 0.3 1.75 2.4 2.3
Days to stem elongation YW PPN 57 56 56 55 59 57 69 64 2 1 13 9
Days to flowering AU Sy sl 93 92 87 87 94 95 100 101 1 3 13 14
Days to maturity Shy b 5y slaas 133 130 119 124 136 134 139 144 3 4 20 20
Yve
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Table 2. Correlation coefficient between plant characteristics in recombinant lines of bread wheat under drought stress condition

Plant characteristics A i Gy pli) i J5b b 3 4l sl aliw 3 &ls 035 als , 05 als 3 Slas S5 3 Slas pa 3 dhi Sl Al 55 donlin sl 2l ) 28 55,
Plant height Spike length Grain.spike™! Grain weight.spike™! 1000 Grain weight Grain yield Biological yield Spike.m? Spikelet. Spike™! Days to stem elongation Days to flowering
Spike length Al J b 0.518**
Grain.spike-1 Al 5 @ls 31w 0.31%* 0.463 **
Grain weight.spike-1 Al 53 @ls 05 0.522%* 0.555 ** 0.686 **
1000 Grain weight als e 0 0.537** 0.525 ** 0.176 ** 0.586 **
Grain yield als 5 Shas 0.298%** 0.210 ** 0.143 ** 0.32] ** 0.485%*
Biological yield oS5 s 5 Shes 0.241%* 0.175 ** 0.054 ™ 0.158 ** 0.328%** 0.745 **
Spike.m-2 p a3 A sl 0.148** 0.067 ™ 0.035 ™ 0.038 ™ 0.063 ™ 0.311 ** 0.334 **
Spikelet.spike-1 Al 55 asekin sl 0.451%* 0.572%* 0.525%* 0.580%** 0.471%* 0.238%** 0.139%* 0.039 ™
Days to stem elongation A6l b 5, -0.526** -0.548 ** -0.185 ** -0.596 ** -0.918** -0.415 ** -0.286 ** -0.045 ™ -0.495%*
Days to flowering AL, -0.512%* -0.534 ** -0.177 ** -0.592 ** -0.915%* -0.400 ** -0.259 ** -0.031 ™ -0.485%* 0.992 **
Days to maturity EEW ST -0.512%* -0.539 ** -0.180 ** -0.592 ** -0.913 ** -0.405 ** -0.268 ** -0.031 ™ -0.493%** 0.990 ** 0.993 **

ns, * and **: Not significant and significant at 5 and % probability levels, respectively
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Table 3. Result of stepwise regression for grain yield of recombinant lines of bread wheat under drought

stress condition

Variable entered to modelJus 4 odss,ly ize

Partial R> ModelR*> F Value Pr>F

1000 Grain weight Gls 138 03y
Spike.m‘2 mop e 53 i sldas
Spike length aliw J b
Grain.spike™! i 53 &1 sldas

Grain weight.spike!

i als 0y

0.4822 0.4822 264.92 <.0001
0.1456 0.5647  79.21 <.0001
0.0538 0.8006 11.98 0.0447
0.0093 0.8099 5.99 0.0184
0.0086 0.8135 5.87 0.0495
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Table 4. Result of path analysis of plant characteristics of recombinant lines of bread wheat under drought stress condition

dw I b MRS INER &ls 58 055 i 53 815 03 e 53 A sl (i ] 5 Shes b Ko
Variable e Spike length  Grain.spike! 1000 Grain weight  Grain weight.spike™! Spike.m™ Direct effect Correlation with grain yield
Spike length i gk 0.74143 0.072304 -0.52265 -0.01638 -0.0313 0.74143 0.24341
Grain.spike™! i > 4513 sl 0.03902 0.112783 0.108292 -0.03011 -0.01061 0.112783 0.22132
1000 Grain weight Gls 138 O3y -0.04422 0.019891 0.614028 -0.00607 -0.05245 0.614028 0.53118
Grain weight.spike™! i 55 415 0 -0.01819 0.044842 0.049218 -0.07574 -0.00276 -0.07574 -0.00263
No of spike 2o e 93 Al sl 0.046131 -0.02097 -0.56422 0.003662 0.057083 0.057083 -0.47831
Yvsa
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Evaluation of grain yield of recombinant inbred lines of bread wheat
(Triticum aestivum L.) derived from SeriM82/Babax cross under drought stress

conditions

Tabatabai, S. M. T.!, M. Solouki’, B. Fakhery’, M. Esmailzadeh-Moghaddam*
and N. Mehdinezhad®

ABSTRACT
Tabatabai, S. M. T., M. Solouki, B. Fakhery, M. Esmailzadeh-Moghaddam and N. Mehdinezhad. 2018. Evaluation of
grain yield of recombinant inbred lines of bread wheat (7riticum aestivum L.) derived from SeriM82/Babax cross under drought

stress conditions. Iranian Journal of Crop Sciences. 19(4): 270-283. (In Persian).

To compare the grain yield potential of recombinant inbred lines of bread wheat derived from
SeriM82/Babax,cross under drought stress conditions and also to study the relationship between grain yield and
other related traits for the indirect selection of superior genotypes, 167 recombinant inbred lines of bread wheat
along with their parental lines were evaluated using alpha-lattice design with two replication in two separate
normal and drought stress conditions in Yazd Research Station in 2013-14 and 2014-2015 growing seasons. The
results of combined analysis of variance showed significant differences among genotypes. High genetic variation
was observed in all traits, indicating a high breeding value potential in this population which facilitate selection
of superior lines with drough tolerance. Days to flowering had significant relationship with grain yield under
drought stress conditions, and therefore, lines with shorter days to flowering could be selected for drought-prone
envirnments. The results of stepwise regression analyisis as well as path coefficients analysis showed that 1000-
gain weight and spike length were the most effective attributes in determininggrain yield, which can be used as
selction criteria for indirect selection for grain yield in wheat breeding programs for drough prone environments.
Consecuently due to the low heritability of grain yield, it could not be considered as a proper trait to select under
drought stress condition and it’s better to use traits with high correlation with grain yield, e.g. number of grains,
mean of grain weight and phonological sttributes of plant.

Keywords: Bread wheat, Drought tolerance, Path analysis, Phenologic traits and Regression analysis
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