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Genetic analysis of agronomic and morphological traits of durum wheat

[Triticum turgidum L. spp. durum (Desf.)] using generations mean analysis

under non-stress and terminal drought stress conditions
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Table 1. Mean of plant traits of durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress treatments

i Sy gl At J b JSSlay Jsb G5ty Sl alie 3w Sl &15 558 03 Al 53 il sldes G o als O3y

Generation  Plant height (cm)  Spike length (cm)  Peduncle length (cm)  Tiller.plant*  Spiklet.spike? 1000 grain weight (g)  Grain.spike  Grain weight.plant (g)

P1 107.0 10.8 445 5.0 22.0 43.7 42.0 9.32

P2 78.2 1.7 33.0 5.7 18.3 40.5 41.0 9.56

S F1 86.5 8.1 32.7 35 18.7 44.3 41.2 6.51

2E R 98.2 8.6 40.4 5.7 19.9 48.9 39.4 11.26

% Z BC: 99.5 9.7 36.4 5.0 21.7 45.0 42.5 9.59

BC: 82.7 7.7 36.1 4.8 17.7 42.5 41.9 8.56

LSD (5%) 8.1 0.99 3.8 1.2 1.9 2.2 2.6 2.65

P1 104.3 10.9 42.0 4.0 21.0 34.6 38.2 5.39

a P2 76.5 7.2 30.8 4.7 17.2 29.9 39.3 5.62

15 R 85.6 8.1 323 33 17.7 37.1 40.0 4.97

Qﬂ % F2 88.6 8.8 33.7 4.9 19.2 36.5 325 5.96

§ BC: 97.0 9.6 35.3 4.4 19.9 37.6 40.9 6.83

0 BC 81.1 7.5 35.5 4.4 17.6 35.0 39.3 6.16

LSD (5%) 5.3 0.35 4.6 11 1.1 2.0 2.0 151

tQ,A;Tu,u,_wptxf,;u;,ou;;,z(u,\gw;\yu@a‘}ﬁ;,;@gfguw‘s\ﬁM&t«;;lusxsuxh;ag,.géu,ug@fqp—w Jgde

Table 2. Mean of normal and terminal drought stress treatments for plant traits of durum wheat generations obtained from Shotordandan and Dena cross (t Test)
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Plant height (cm)  Spike length (cm) Peduncle length (cm)  Tiller.plant®  Spiklet.spike? 1000 grain weight (g)  Grain.spike?  Grain weight.plant™ (g)

o Qak 92.0a 8.8a 37.2a 4.4a 19.7a 44.1a 41.3a 9.13a
Normal
SN 88.9a 8.7a 35.0a 43b 18.8a 35.1b 38.4b 5.82b

Drought stress

L,I0 ls gme gl Aoy &S d\.«::—lclad).sto)ﬁijblﬂcmdflx.n 29 6\)136&\.&&;}9 O A 3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using t test
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Table 3. Genetic parameters for plant traits of durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress treatments

using generation mean analysis

m d h i j | X?
Plant height Syels,  124.30£11.70  14.43+0.84™  -65.11+2558"™ -31.45+10.59™ - 27.36+15.74™  0.56™
Spike length dew J b 9.28+0.13" 1.60+0.14™  -1.17+0.22™ - - - 1.70m
3 5 Peduncle length Sy Jgb 46.02+2.28™ 5.24+1.07" -13.64£2.87"  -7.74%2.65™  -10.20+3.60" - 3.51m
1 g Tiller.plant? Gy 3 donty Sl 7.99+0.49™ -0.29+0.19™ -4.47+0.63™ -2.65+0.53™ 0.85+1.07™ - 0.57™
Z  Spiklet.spike™ i 3 aebi slas 21.22+0.80™ 1.78+0.23" -2.44£1.27™ -1+0.83™ 4.33+1.60™ - 0.0005™
1000 grain weight 415 558 055 62.54+3.51™ 1.99+0.36™  -36.07£7.59"  -20.34%3.47* - 17.86+4.74™ 1.64m
Grain weight.plant?® Gy 245050 15.79£1.09™ -0.07+0.38™ -9.37+£1.38™ -6.44+1.18™ 2.49+4.02" - 1.05™
" Plant height &g plis | 90.76+0.77"  14.02+0.76™ -4.09+2.07™ - - - 0.92™
., & Spike length A Jsb 9.11£0.11™ 1.87+0.11" -0.96+0.20™ - - - 1.46™
13 :__Z Peduncle length ISl J g 36.48+0.81™ 5.58+0.81"  -0.95:4.00™ - -11.76+3.59™ -3.19+4.21™ 0.59™
\23 S Spiklet.spike! At 53 dodin sl 20.72+0.82" 1.82+0.21"™  -2.97+£1.08™  -1.56+0.86" 1.01+1.14™ - 0.13™
g 1000 grain weight $ls 58 053 33.32+2.74™ 2.41+0.30™ 9.47+6.11™  -1.03+2.72" - -5.68+3.91™ 0.13™
Grain.spike! Al 53 415 3w 10.81+2.72" -0.42+0.25"  58.09+6.81™  27.96+2.70" - -28.91+4.49™ 3.86"
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively L33 6 5 g el = gla 53 yls mn 5 13 gme o 5 4T 5
-2 The parameter was not included in the model Sl 0k Jko 59 ab 5 0 (gladoinl 51—

e x cdle (aSlan il e x 1 aiSlan g ol X il iSes i e dle S1th (il ghd Kk :m
m: Mean, d: Additive effects, h: Dominance effects, i: Interaction of additive xadditive, j: additive xdominance, |I: dominance xdominance
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Table 4. Diversity components for plant traits in durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress

treatments
Plant traits S i Ew D H Vb Vi F JH/D FI/JHID

Plant height supl, 30.65 280.89 63.10 140.44 15.77 81.27 0.47 0.61
Spike length dewd 054 526 10.60 -263 265 159 - -

3 Peduncle length Ky Jb 2261 154.74  24.02 7737 6 -1.59 0.39 -4.03
1 g Tillers.plant? S eyl 094 -1.96 9.88 -0.98 247 -0.12 - -
Z  Spiklet.spike? div s elivsls 259 -12.46  28.85 623 721 211 - -
1000 grain weight G imoss 1091 9951  -26.74 4975 -6.68 -2.48 - -

Grain weight.plant? Gy 4oy 3.80 9.17 37.23 4.58 9.30 3.31 2.01 1.64
" Plant height sppl, 4652 11954 -84.76 59.77 -21.19 594 - -
., & Spike length dewdss 037 -1.46 6.61 -0.73 165 138 - -

1'1) ; Peduncle length S Uk 1828 139.03 -103.42 6951 -25.85 11.22 - -
Qﬂ 2 Spiklet.spike Aoy amliw sl 1,42 221 491 1.10 1.22 2.13 1.48 1.43
g 1000 grain weight $ls ylpposs 147 2326 -41.70 11.63 -10.42 0.23 - -

Grain.spike! dow sl 489 -20.96  45.46 -10.48 11.36 11.65 - -

S JH/D 5 Lol ol 555N 50 (Keen F e le b1y VH (2l 31 bl VD e g5 cdle i H g5 (21305 D ¢ ame 3l 515 Ew

Sl g5 LolKe s cdle Sl (F/VH /D) et

EW: Environmental variance, D: Additive component of diversity, H: Dominance component of diversity, Va: Additive variance,

Vb: Dominance variance, F: Correlation d and h on all gene loci, (NH / D): Dominance ratio, (F /N (HD): Dominance deviations in
different loci genes
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Table 5. Degrees of dominance, broad sense and narrow sense heritability for plant traits of durum wheat generations obtained from Shotordandan and Dena cross under

normal and terminal drought stress treatments

h2s
Plant traits A cls  h/d 1 2 3 4 5 6  mean h?ns GN Hyp Hp,
Plant height supl, 228 085 086 081 084 084 083 084 075 0.65 -6.23™ -20.51™
Spike length dedd 1370 0 058 007 O 0 011 001 081 113" 27
3 5 Peduncle length Sy d 093 038 058 087 071 054 062 062 027 042 -6.06 -11.75™
l,‘j g Tiller.plant? sy peuslw -016 033 041 078 058 048 055 052 001 0.03 -0.55™  -0.97™
% Z  gpiklet.spike aiw yyanliwsls 124 033 037 003 028 023 018 023 001 275 -1.43" -3.22™
1000 grain weight sy lma3y, -072 070 070 051 065 064 061 063 057 0.07 2.18™ 0.60"
Grain weight.plant? s4 4505 -0.03 057 057 083 069 062 068 0.65 038 0.0005 -2.90 -2.80**
" Plant height e, 280 074 076 016 063 055 045 055 040 245 -13.76™ -18.66™
, & Spike length 4w Jdb 189 062 063 079 069 068 071 069 001 185 -0.97™ -2.82"
1’ ; Peduncle length Ky 134 065 069 075 071 068 070 070 012 0.35 -4.15™ -9.73™
\‘Qﬂ 2 Spiklet.spike? s paliwsls 132 058 059 065 061 060 062 061 029 071 -1.38™ -3.22™
8 1000 grain weight s> yl»os -048 033 048 0 034 020 013 024 013 224 4.78™ 2.45"
Grain.spike! dow sabbsls 047 053 059 0 041 028 015 032 001 0.17 1.17m™ 1.73™

h/d: Degree of dominance, h?ss: Broad sense heritability, h?ns: Narrow sense heritability, GN: Gene number, H

Sl s s HFE iy ﬁpquj}piﬂﬁ 05 ol (GN (oo sz (5 dy il h2ns (P Sl ‘h%ss el e ysth/d
7iE- Heterosis with regard to mid-Parent,

egard to high Parent: Heterosis with rHzz
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Genetic analysis of agronomic and morphological traits of durum wheat [Triticum
turgidum L. spp. durum (Desf.)] using generations mean analysis under non-stress and

terminal drought stress conditions

Taheri, R.%, Z. Khodarahmpour?, M. Khodarahmi® and M. Moradi*

ABSTRACT

Taheri, R., Z. Khodarahmpour, M. Khodarahmi and M. Moradi. 2022. Genetic analysis of agronomic and morphological
traits of durum wheat [Triticum turgidum L. spp. durum (Desf.)] using generations mean analysis under non-stress and

terminal drought stress conditions. Iranian Journal of Crop Sciences. 24(2): 150-164. (In Persian).

Breeders often use generation means analysis to obtain information about inheritance, gene action, and to
determine effective breeding methods to improve important agronomic traits, especially under drought stress
conditions. To investigate the genetic parameters of agronomic and morphological traits in durum wheat, a field
experiment was carried out using F1, F2, BC1 and BC2 generations obtained from crossing of Shotordandan
variety and Dena cultivar under non-stress and terminal drought stress conditions. The experiment was carried out
using randomized complete block design with three replications in research field of Islamic Azad University, Ahvaz
Branch, Iran in 2016-17 cropping season. To apply terminal drought stress, from anthesis stage, the irrigation of the
plots was ceased until physiological maturity. The results of weighted analysis of variance of generations revealed
that there was significant differences between the generations for all measured traits except number of grain.spike
under non-stress conditions and number of tillers and grain weight.plant® in drought stress conditions. The results
of generations mean analysis for spike length under non-stress conditions and plant height and spike length under
stress conditions showed that the three-parameters model had the best fit. However, for other measured traits,
significant chi square test (x?) indicated the presence of non-allelic interactions in the inheritance. Additive and
dominance effect played roles in controlling most of the studied traits, but the effect of dominance component was
greater than the additive component. Broad and narrow sense heritability of traits under non-stress conditions varied
from 11-84% and from 1-75%, respectively, and under stress conditions from 24-70% and from 1-40%,
respectively. Considering the greater role of genes with non-additive effect in controlling most of traits, except plant
height, spike length and 1000-grain weight, selection in durum wheat advanced breeding generations, when

breeding lines are fixed and relative purity achived, is suggested.

Key words: Durum wheat, Gene action, Genetic parameters, Heritability and Selection.
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