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1- Generation mean analysis
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1- Scaling test
2- Joint scaling test
3- Weighted least squares
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Table 3. The simple additive-dominance model adequacy testing for the studied traits under normal (N) and
drought stress (S) conditions
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“and ™ Significant at 5% and 1% probability levels, respectively; ¥ = Joint scaling test.
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Table 5. Heritability and heterosis for the studied traits under normal (N) and drought stress (S) conditions

. L (%) o 308§ sl s
o Trait ) — h?  Hwe Hp;
Siek a b ¢ d (Mean) Sl
N 0.71 0.36 0.62 0.52 0.55 0.21 31.76™ 9.55
SENeSY Plant weight
S 0.71 0.59 0.67 0.64 0.66 0.65 31.99™ 16.42"
N 0.36 -0.24 0.20 0.05 0.09 - 7.36 -6.06
Gy oo Ao sl Number of spike per plant
S 0.37 0.45 0.400.40 0.41 - 4.99 -9.75
N 0.70 0.23 0.59 0.44 0.49 0.03 34.14™ 9.78
<55 baali 055 Weight of spikes per plant
S 0.65 0.45 0.59 0.55 0.56 0.42 35.15™ 17.83"
P N 0.70 0.21 0.59 0.44 0.49 0.05 36.58™ 13.80"
S il s Ses Kernel yield per plant
S 0.69 0.46 0.630.58 0.59 - 43.02" 30.88™
N - - - - - - - -
als Ao 05 Hundered kernel weight
S 0.47 0.83 0.63 0.65 0.64 - 10.89" 8.66™
) N 0.84 0.63 0.79 0.73 0.75 0.73 5.08° -3.96
<y gl Plant height
s - - - - - - - -
N 0.48 0.63 0.54 0.53 0.84 0.31 11.20™ -0.44
ISy Jsb Peduncle length
S 0.80 0.89 0.830.84 0.84 0.55 8.30™ 0.81
N 0.24 -0.08 0.15 0.04 0.09 - 13.20" 5.05"
o Jb Spike length
s - - - - - - - -
) N 0.95 0.91 0.940.93 0.93 - -41.39™ -67.03"
S, dob Awn length
S 0.97 0.94 0.96 0.93 0.95 0.87 -61.52™ -78.10™
N 0.52 0.21 0.43 0.36 0.38 0.02 21.82™ 9.26"
i O3 Spike weight
S 0.67 0.53 0.63 0.58 0.60 - 1147 473
N 0.50 0.23 0.420.32 0.37 0.34 5.86™ 1.76
i )3 axelis sl Number of spikelet per spike
S 0.61 0.57 0.59 0.58 0.59 - 6.157 1.26
N - - - - - - - -
i 53 Ladils sluss Number of kernels per plant
S 0.73 0.50 0.67 0.60 0.62 - 6.85 1.85
N 0.57 0.29 0.49 0.42 0.44 0.44 22.88™ 13.33™
i 5o Ladils 035 Weight of kernels per spike
S 0.71 0.54 0.66 0.62 0.63 0.63 16.34™ 13.28™
N 0.41 0.52 0.450.43 0.45 0.45 1.58 -2.10"

<ls Jsb Kernel length
S 0.50 0.65 0.56 0.58 0.57 0.57 2.08" -0.45

a: Mahmud and Kramer, 1951; b: Burton, 1951; c: Weber and Moorthy, 1952; d: Kearsey and Pooni, 1996; h?:
Warner, 1952.

G o535 A3 tHMP ¢ oo gt (6 p il s h?, YT JR Lk By h2y s s S == Jlez| Cla.w);)b&;m S S
Sl 4 e s oy Hp, tnllls 0 Sle o
“and ™ = Significant at 5% and 1% probability levels, respectively; h?, = Broad-sense heritability; h%,= Narrow-
sense heritability; Hwe = Mid parent heterosis; Hp; = Heterobeltiosis (better parents heterosis)
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Table 6. The estimation of genetic variance components for the studied traits under normal (N) and drought
stress (S) conditions

Jlaes L
L N _ oSl bl bl gl sl S Sl
sie Trait e A e T ST e e
Ew D H " °  JH/D FWDxH
O O3 Plant weight 68.45 60.90 174.36 38.55 1.69 0.37
< g 3 4w sl Number of spike per plant 3.01 0.63 -0.60 0.76 - -
G4 s ladlew 055 Weight of spikes per plant  32.55 3.67 96.56 16.77 5.13 0.89
Sy > «ls s Shee Kernel yield per plant 20.77 3.55 59.03 13.56 4.08 0.94
<5 gl Plant height 5411  296.31 -2.48 -13.68 - -
e Jﬁl‘-&g Jsb Peduncle length 23.12 30.56 42.53 4.84 1.18 0.13
Normal o b Spike length 0.93 0.85 -1.53 0.50 - -
S, dsb Awn length 058 1555 -0.21 -6.72 - -
aiew O3 Spike weight 0.48 0.04 0.99 -0.03 5.21 -0.16
i )3 4zl 3luaS Number of spikelet per spike  2.27 2.29 -0.24 -0.11 - -
a5 adls 035 Weight of kernels per spike  0.32 0.38 0.16 0.01 0.64 0.03
als Jsb Kernel length 0.06 0.06 0.06 -0.01 0.98 -0.15
IEYNSEY) Plant weight 80.01 293.11 -7.49 -32.21 - -
&3 5 ehow sluaS Number of spike per plant 3.70 6.55 -3.32 -1.97 - -
<y s w335 Weight of spikes per plant  34.00  63.15 37.28 212 0.77 -0.44
g s 4l s Shes Kernel yield per plant 20.58 58.36 -4.81 -8.58 - -
&ls Lo O Hundered kernel weight 0.08 0.39 -0.19 0.01 - -
JSly Jsb Peduncle length 12.45 87.47 91.52 4.82 1.02 0.05
Stress i, sk Awn length 0.54 14.22 2.00 -7.37 0.37 -1.38
Ao 055 Spike weight 0.38 1.28 -0.50 -0.02 - -
i 3> 45xliws slAa3 Number of spikelet per spike  1.83 6.73 -3.26 -1.36 - -
s 5> Ladls sl Number of kernels per plant  132.45  592.70  -384.93 -23.80 - -
s 53 Waddls 035 Weight of kernels per spike  0.22 0.86 -0.29 0.04 - -
als J b Kernel length 0.05 0.10 0.05 -0.05 0.67 -0.69
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Abstract

The study of the genetic structure controlling agronomic traits is one of the preconditions for selecting
the appropriate breeding method. In order to analyze genetic of some agronomic traits of bread wheat
using generation mean analysis, parents and different generations resulting from the cross of
Marvdasht x MV-17 wheat cultivars were assessed in a randomized complete block design with three
replicates under normal and terminal drought stress conditions in Research Farm of Razi University
(Iran) during 2015-2016 cropping season. Based on the results of weighted ANOVA, a significant
difference was observed between different generations for most of the studied traits under both
conditions. Generations mean analysis revealed that in addition to the additive and dominance gene
effects, a variety of epistatic effects also played a role in the inheritance of most traits, and therefore
cannot hope for the success of selection in first generations. The role of additive gene effect was
greater than the dominance one for plant height, peduncle length and awn length, indicating usefulness
of using recurrent selection to aggregate these genes followed by selecting lines with favorable
agronomic characteristics. The model of genetic control for most of the traits was similar under both
conditions in terms of the presence or absence of non-allelic interactions and it has not been widely
affected by drought stress. The broad-sense heritability for plant height, peduncle length and awn
length was estimated to be high under both conditions. The broad-sense heritability for kernel yield
was moderate estimated under both conditions, but the narrow-sense heritability was very low. In
general, considering the greater role of the non-additive gene effect for most of the traits, the selection
is suggested in advanced generations and after access to a high level of gene fixation.
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