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Genetic analysis of agronomic and physiological traits of bread wheat
(Triticum aestivum L.) using generation mean analysis under drought stress
conditions and spring planting in the cold climate
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Tablel. Mean of agronomic and physiological traits of bread wheat generations under drought stress condition

S dsb i d b PG S g A Rl sl ol Jb5 S Ol iy 565 6 555 ) 055 035 Lo wls s Slos Sl el
s s Peduncle length Spike length Flag leaf width Flag leaf area No. of fertile Chlorophyll Days to Spike weight  Straw weight Biomass Grain yield Harvest index
Generations (cm) (cm) (cm) (cm?) tillers content heading (kg.ha'?) (kg.hat) (kg.hat) (kg.hat) (%)
P; (Argh) 21.085 8.711 1.185 15.501 2.581 51.745 70.601 4882.855 4756.205  9639.060 2247.211 22.085
P, ( Moghan3) 16.481 7.631 0.545 7.201 1.845 49.221 58.751 3071.201 2080.625  5151.826 1535.831 29.585
BC: 20.085 8.865 1.305 13.315 2431 49.335 71.401 4308.695 4186.865  8495.560 2215.515 25.625
BC, 17.965 7.331 0.945 11.561 2.075 46.635 62.651 2999.241 2823.325  5822.566 1658.021 28.311
Fs 22.431 8.941 1.161 15.871 2.765 51.461 66.181 4989.295 4801.725  9791.020 2666.911 27.961
RF; 21.321 8.265 0.905 10.471 2.291 47.415 61.525 3701.325 3040.031  6741.356 2151.161 32.915
LSD (5%) 2.377 0.813 0.726 4,722 0.115 3.538 6.598 748.966 1659.874  2310.197 489.745 1.772
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Table 2. Estimates of genetic parameters for agronomic and physiological traits of bread wheat generations under drought stress condition using generation mean analysis

Traits P o [m] [d] [h] [i] (i (1 X
Peduncle length IS Jb 18.769+*+0.698 2.262"++0.602 24.868"+4.682 - - -48.842"++9.254 0.441™
Spike length i J b 8.171++0.184 0.632+++0.175 3.808"+1.163 - - -8.967"°+2.769 1.654™
Flag leaf width PPSG gPa g 0.876+ 0.036 0.322+++0.038 0.535*+0.109 - - - 2.145™
Flag leaf area JUSIING. S W 11.252++0.542 3.865*+0.512 7.331%+2.276 - - - 3.757™
No. fertile tillers 290k ey 2l 2.633°+0.368 0.365°+0.172 0.987%+0.319 - - 1.3217°+0.389 1.236™
Chlorophyll content <8, 3,15 015 50.555*£0.767 1.793+0.508 9.064°+3.016 - - 8.144°+4.006 4.702"
Days to heading Al 55b 6 5, 64.715++0.574 6.641++0.497 10.847++3.171 - - 29.464++7.681 3.147m
Spike weight dew 035 4025.943+472.935  1003.658°+424.719  1822.724°°+606.886 - - -5434.839-°+1782.027 5.003"
Straw weight oS 03  3424.7617°+£185.081  645.437+°+186.221  898.919+++301.101 - - -1243.563°+576.134 2.565™
Biomass o35 Caw; 1396.6087°4353.814 1745.072°°+433.011 2243.041+°+368.555 -1843.332"°+521.136 -  -3560.652°°+997.497 10.315™
Grain yield 6ls s Slee 1952.217°°£198.775  418.815°°+125.883  2058.362°°+602.754 -2089.974™"+695.067 -  -3980.717"+941.209 13.835™
Harvest index Sl esls 26.821*+1.958 6.631*+2.045 16.356"*+4.007 - - -23.578°+-6.599 4.145™

ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively
-2 The parameter was not included in the model
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Table 3. Estimates of genetic variances, broad sense and narrow sense heritability and average degrees of dominance for agronomic and physiological traits of bread

wheat generations under drought stress condition

Traits 6::1.; Sl A D Va Vb h2ps h2ns VE a
Peduncle length IS5l Jsb 18.498 53.491 9.249 13.373 0.837 0.342 8.831 1.701
Spike length Al J b 3.268 5.726 1.634 1431 0.923 0.492 0.510 1.324
Flag leaf width JOS Sge 0.187 0.233 0.093 0.058 0.941 0.579 0.019 1.118
Flag leaf area JUSINE SRR I 26.482 33.583 13.241 8.396 0.914 0.559 4.091 1.126
No. fertile tillers BYSIPEC S HEIREY 0.996 1.758 0.498 0.439 0.801 0.426 0.466 1.328
Chlorophyll content <€, 13, 5" o 90.466 119.179 45.233 20795  0.878 0.529 20827  1.148
Days to heading aliw 4gb b 59, 16.610 29.977 8.305 7.494 0.877 0.461 4.427 1.343
Spike weight dew 0y 3781282731 12766919.471 1890641.366 3191729.868 0.819 0.305 2249790.293 1.837
Straw weight 055 3613076.749 9041655.402 1806538.374 2260413.850 0.894 0.397  965080.466 1.582
Biomass o3y Cew;  16074115.286 43980899.007 8037057.643 10995224.752 0.895 0.378 4448778.503 1.654
Grain yield 6ls 5 Sles 551217.705 4653220.730 275608.852 1163305.183 0.754 0.144  937518.144 2.905
Harvest index Sl atls 219.062 509.548 109.531 127.387 0.870 0.402 70.565 1.525

C o3 Lo gie 5 ams ilisls oo gan (5 b g ¢ gasme (5l g 0 dle il g st il et Ll g e e sl bl s o3 a8 5 VE h2ns h%s VD VA D (A
A, D, Va, Vb, h%s hs Ve and a : Additive variance component, dominance variance component, additive variance, dominance variance, broad sense heritability,
narrow sense heritability, environmental variance and average degree of dominance, respectively

AR
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Genetic analysis of agronomic and physiological traits of bread wheat
(Triticum aestivum L.) using generation mean analysis under drought stress
conditions and spring planting in the cold climate

Shayan, S.!, M. Moghaddam Vahed?, M. Norouzi®, S. A. Mohammadi*
and M. Toorchi®

ABSTRACT

Shayan, S., M. Moghaddam Vahed, M. Norouzi, S. A. Mohammadi and M. Toorchi. 2019. Genetic analysis of agronomic
and physiological traits of bread wheat (Triticum aestivum L.) using generation mean analysis under drought stress conditions
and spring planting in the cold climate. Iranian Journal of Crop Sciences. 21(3):210-224. (In Persian).

Study of heritability and gene action to improve agronomic and physiological traits, especially under drought
stress conditions, are very important. The objectives of this study were to investigate heritability for important
agronomic traits and some physiological characters in a cross between two spring wheat cultivars. The
experiment was carried out using different generations (BCi, BC,, Fs, RF3) derived from crosses between two
cultivars, Arg (tolerant to salinity and drought) and Moghan3, under drought stress conditions using randomized
complete block design with two replications in 2014 cropping season at the University of Tabriz research station,
Iran. In all plots, irrigation was withheld after antesis until the end of season. Generation mean and generation
variance analyses were used to estimate gene action and genetic variance components, respectively, for
agronomic and physiological traits of wheat under water deficit conditions. Based on the analysis of variance,
significant differences were observed between generations for peduncle length, spike length, flag leaf width, flag
leaf area, number of fertile tillers, leaf chlorophyll content, days to heading, spike weight, straw weight, biomass,
grain yield and harvest index which revealed the presence of genetic differences between two parents. The
generation mean analysis for the flag leaf width and flag leaf area showed that the three-parameter model was
the best fit. However, for other traits chi-square of the three parameter model was significant, indicating the
presence of non-allelic interactions in the inheritance of these traits. Although both types of additive and
dominance effects were significant in control of the studied traits, but dominance component was larger than the
additive effect. The dominance x dominance epistasis was also more important than other epistasis components
for the studied traits. The broad-sense and narrow-sense heritability of the traits ranged from 0.754 to 0.941 and
from 0.144 to 0.579, respectively. Estimates of variance components revealed that dominance variance was
greater than additive variance for peduncle length, spike weight, straw weight, biomass, grain yield and harvest
index. While, the additive genetic variance was higher than the dominance genetic variance for spike length, flag
leaf width, flag leaf area, fertile tiller number, chlorophyll content and days to heading. The average degree of
dominance was more than one for all of the traits which indicated the presence of over-dominance gene action in
controlling these traits. Presence of non-additive genetic effects in controlling the traits showed the necessity of
selection in advanced segregating generations, when populations are relatively fixed line, using bulk-pedigree
method or for development of hybrid varieties in wheat, should the pollination and male sterility barriers will be
overcome.

Key words: Drought stress, Gene action, Generation mean analysis, Genetic variance components,
Heritability and Wheat.
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