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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
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Generation  Plant height (cm)  Spike length (cm)  Peduncle length (cm)  Tiller.plant?  Spiklet.spiker 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 7.7 33.0 5.7 18.3 40.5 41.0 9.56

15 F 86.5 8.1 32.7 35 18.7 44.3 41.2 6.51

i % F2 98.2 8.6 40.4 5.7 19.9 48.9 394 11.26

4 Z BG 99.5 9.7 36.4 5.0 21.7 45.0 425 9.59

BC: 82.7 7.7 36.1 4.8 17.7 425 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

g P2 76.5 7.2 30.8 4.7 17.2 29.9 39.3 5.62

i % F1 85.6 8.1 323 33 17.7 37.1 40.0 4.97

Jb % F2 88.6 8.8 33.7 49 19.2 36.5 325 5.96

3 BC: 97.0 9.6 35.3 4.4 19.9 37.6 40.9 6.83

0 BC 8l.1 7.5 355 4.4 17.6 35.0 39.3 6.16

LSD (5%) 5.3 0.35 4.6 1.1 1.1 2.0 2.0 1.51
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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)

ot 0sk 92.0a 8.8a 37.2a 4.4a 19.7a 44.1a 41.3a 9.13a
Normal
SN A 88.9a 8.7a 35.0a 4.3b 18.8a 35.1b 38.4b 5.82b

Drought stress
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(Sharma and Singh, 1976, Srivastava et al., 1992,
.Farshadfar et al., 2008, Tammam, 2005, Amin, 2013)
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90 Clome Coadle 55 Hla a5 A (AT D9
S 3l Coale ol OLis Slis ol 5o
sl Sl gl o Codle X ol 2San oy
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D3 cime 5 e 25 ol s SO Jsb sl
2 A5 O Ll s IS b Cio sl 3 s
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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 | X2
Plant height Supls,l  124.30%11.70™  14.43x0.84™  -65.11+25.58™ -31.45:10.59" - 27.36+15.74" 0.56™
Spike length aliw Jsb 9.28+0.13™ 1.60+0.14™ -1.17+0.22™ - - - 1.70m
3T Peduncle length ISl Jgb 46.02+2.28™ 5.24+1.07" -13.64+2.87" -7.74%2.65™ -10.20+3.60™ - 3.51m
2 % Tiller.plant? $ g 55 Ay 1A 7.99+0.49™ -0.29+0.19™ -4.47+0.63™ -2.65+0.53" 0.85+1.07™ - 0.57™
A Z  spiklet.spike! A 3 aedi sles 21.22+0.80™ 1.78+0.23™ -2.44+1.27™ -1+0.83"™ 4.33+1.60™ - 0.0005™

1000 grain weight &15 058 O 62.54+3.51" 1.99+0.36™  -36.07+7.59"  -20.34+3.47™ - 17.86+4.74™ 1.64"
Grain weight.plant?! S5 53 41303 15.79+1.09" -0.07+0.38™ -9.37+1.38"  -6.44+1.18" 2.49+4,02" - 1.05"
" Plant height G4 plis 90.76+0.77" 14.02+0.76™ -4.09+2.07™ - - - 0.92m
. 8 Spike length i b 9.11+0.11* 1.87+0.11™  -0.96+0.20™ - - - 1.46m
1) g Peduncle length SISl Jsb 36.48+0.81™ 5.58+0.81" -0.95+4.00" - -11.76+3.59" -3.19+4.21" 0.59"
% 2 Spiklet.spike™ Al )3 dorlin 3lda 20.72+0.82™ 1.82+0.21™ -2.97+1.08™ -1.56+0.86" 1.01+1.14™ - 0.13m
g 1000 grain weight Gl 50 05 33.32+2.74™ 2.41+0.30™ 9.47+6.11™ -1.03+2.72"™ - -5.68+3.91"™ 0.13m
Grain.spike?! Al 53 413 slas 10.81+2.72™ -0.42+0.25™ 58.09+6.81™ 27.96x2.70™ - -28.91+4.49™ 3.86™

ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively Lo y3 6 5 g ez = gla 53 5ls fan 5 13 gme b i 5 47 50T

-: The parameter was not included in the model Sl ok Juka 3,15 abo gy o (ladomtnl 30—

e x e mSan il (el x a3l aiSan ol 3 X il aSas o dle 1th (ol gd (o Ske:m
m: Mean, d: Additive effects, h: Dominance effects, i: Interaction of additive xadditive, j: additive xdominance, I: dominance xdominance

Yov


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
https://agrobreedjournal.ir/article-1-1232-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-12 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

"NONEE AP OLSn 5 g alb . lid Ciuy 5 ol Dlho (S 4 s

i ¢l el il yly it Sl
sl «(Ninghot et al., 2016) asls s, Shkes
aliw y5 als slass s (Mohamed, 2014) 4,
s 3 ilslg i Hlu2e 9 (Ahmad et al., 2016)
Jsb «(Sultan et al.,, 2011) a5 5 ¢ L)) Zie sl -
1> 458 O35 5 (Abd EL-Rahman, 2013) JSGla,
S s Oladss ,Lw ,s (Mohamed, 2014)
el ol
Ol e (i 81 = Gtiad )l Jole (6 54y i1y
s s 158 4 el 5 (S5 IS Sy
BEREWIREVA GO R R R O P S G BY
BN P S S AN A A SURE- VTR AP
Lyl b s o 3 VO U G oo g 6y S5
Sl o dal s s a3 Fr B eSS 5 A5 Ok
s (O J ) s g iie candllan 3 50 Dlas
5 oS Osd kl 5 s (e 6 A ISy O
B NI Jb 5 6 gl 4 s ca e i
O3 dal 8 53 (oo ae (§ p A 3Ty s Oljae o S
N 05w dsb o by o o 54 A 5 A5
P23 e Gl Ol (e 3 g 4l
S DolE 5 S f 5l Cdo 4 b e e o
gLl Slis ¢l (o et 5 (psee 5 23
ol edins OLL Hlas 93 8 53 ails Hla 05y 5 4
Lols 3 (8 55 it (il il sty o
(Amiri et al., 2020) das o LS5, K5
St BP0 e D8 S 53 R F b
S o iy, L;L_AJ‘))TJf&:.{ S gl .l LapT
Jsb i Jpb Sli )3 (o pa 5 (h s
SIS 5 5l 53 a3 a5 b sl 5 JSSI
S 5 T O ol 5o &5 53 4l 055 5 aey
infiﬁwaMJdew,bi\fijb@Jsdb
Rl 5o 8y 0 B 4 Gl el S
S aS 5 ABL e gl i Olis

Sl y3 3 o8 oslazal s leml ola s s u;h.i;

YOA

G o (Vi) Sl e ol s MR 035
ey Sl Sl ¢l (V) Gl 8l s 5 wili )l
Ll 5 53 a5 e 53 Sl 0y 5 dbiw ) andiw sluas
Sl g i 53 aoeliw sl caliw Job 5 A5 O
S edias Ol (s dal 4 s dlw j> als
U Gl ol el Slio ol J 257 5 cle
PR S Sl e 5> Dl ol 8l S
S m A5 09 lul b s F Clie Cadle s g il
i )3 dodinn slied clin J b 4y L5, Dlo
Sliw Gl ST Ll 8 53 a5 aSls 055
23 ki sl (SO I b e I b 6 £ 5|
oduas QLA aliw 55 il sluad g &ils Gl 09 calcw
Sl ol Rl Cgr )5 s L0 65
5o ol hyls Wiy 53 LI 05 5 el
I F it yldie 5 adls 350 g Sliw nl ()
23 aSla,lm 0 5 amy sl Sl Jpb Sliw
23 st GO 6 5 p odans OLaS 15 O Lol Ja
A el m 5 o Dlaw ol gals G
L sl )5 Sli ol sl 28 Sk slls Wl
Cw,\c)u_.p‘s\h;aoﬂg@w,wﬂ—m,\m
ol 0L 45 35 2aS &S5 G SO Jgb 5 @ s
el Olao ol 5o (ol 81 Sl Hly i Caen
S gy als 03 S sl VHD Jldis 035 o
23 dodiw Sluw S ¢l m 5 AT O Kl S s
Sy St oy OIS (i Lol 5 js Al
ool palie ol Sliw ol el Cudle iyl
uﬁjsﬁ\:ijjJ.i}lv\iJ)bQ&pL;\ﬁF/fﬁ
i 3 dolin Sl Lo 5 A5 Ogk l 5 s
Sl Dbl ol &7 Sl psgln ool & 25 Loyl 5o
Llsd 5l Lo guas «osline 55 sla0lSs s hid
VE/D 5,57 5t 0SS cdle 5 555
o) St sl oS das e 0L 1y Cole Lo e
go=e 3 omtl m Jdo i I o L o571

sl


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
https://agrobreedjournal.ir/article-1-1232-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-12 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

V) Olsls Y jled cpolgz 5 ey e 010l (21 pske 48"

J“”LSLP‘&L,r:"*.")d)"’LSLQJL"';J)"Cﬁ)ﬁbr'l‘f)"LJ}Q"X"’J;";(B)‘L;%)‘JJ\"LSL“J"“’)"@)J"Q)}‘QLMlej’t‘}"sLS‘J"‘_?‘J)J"

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 ol i Ew D H Vo Vi F JH/D F/JHI/D

Plant height sy, 30.65 28089 63.10 14044 1577 8127  0.47 0.61
Spike length dewds 054 526 10.60 -2.63 265 159 - -

3 5 Peduncle length Sl dsb 2261 15474 24.02 7737 6 -1.59 0.39 -4.03
o £ Tillers.plant Gy s 094 -196 988  -098 247 -012 - -
L2 Spiklet.spike div s alinsls 259 -12.46  28.85 623 721 211 - -
1000 grain weight as,moss 1091 9951 2674 4975 -6.68 -248 - -

Grain weight.plant! s onalbozs  3.80 9.17 37.23 4.58 9.30 3.31 2.01 1.64
Plant height $ysw, 4652 11954 -8476  59.77 -21.19 594 - -
. & spike length diwd 037 -146 661 073 165 138 - -
fg g Peduncle length Sl Jb 1828 139.03 -10342 69.51 -25.85 11.22 - -

% S Spiklet.spike! diw padinolas 142 221 491 110 122 213 148 1.43
2 1000 grain weight ds,moss 747 2326 4170 1163 -1042 023 - -
Grain.spike™ dow pabbslas 489 2096 4546 1048 1136 1165 - -

S JH/D 5 sLa0la ol 555 50 (Sean F oo Jle i1y VH (a3l ol VD g 55 <l s H g5 (213l 1D ¢ ame il 15 Ew

Sslize 55 solSa 4 ol Sl it (F/AH /D ) e e

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

Vp: Dominance variance, F: Correlation d and h on all gene loci, (VH / D): Dominance ratio, (F /Y (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

h%gs
Plant traits 2 clis  h/d 1 2 3 4 5 6  mean hns GN Hire Hp,
Plant height sppw, 228 08 086 081 084 084 083 084 075 0.65 -6.23"  -20.51™
Spike length dewd 137 0 0 058 007 O 0 0.11 001 o081 -1.13™ 2.7
3 5 Peduncle length Sy 093 038 058 087 071 054 062 062 027 042 -6.06 -11.75™
2 E Tillerplantt Gyl <016 033 041 078 058 048 055 052 001 0.03 -0.55™  -0.97"
12 Spiklet.spike't diw s ediesiis 124 033 037 003 028 023 018 023 001 275 143" -3.22"
1000 grain weight sls w3, -072 070 070 051 065 064 061 063 057 0.07 2.18™ 0.60"
Grain weight.plant? Sy 4oy, -003 057 057 083 069 062 068 065 038 0.0005 -2.90" -2.80**
" Plant height s, 280 074 076 016 063 055 045 055 040 245 -13.76™ -18.66™
., & Spike length dwdb 189 062 063 079 069 068 071 069 001 185 -0.97™ -2.82™
1) g Peduncle length S 134 065 069 075 071 068 070 070 012 0.35 -4.15™ -9.73™
% S Spiklet.spike? dow panliwsls 132 058 059 065 061 060 062 061 029 071 -1.38™ -3.22™
g 1000 grain weight Gl ,imo5s -048 033 048 0 034 020 013 024 013 224 478" 2.45"
Grain.spike? dow el 047 053 059 0 041 028 015 032 001 0.17 1.17" 1.73™

Gy a s e HEE copillly o:0ke & S it HFTF 05 35 GN (o gz (6 s 1,5 N2NS ( agos (5 szl 5 2BS codle w55 1D/
h/d: Degree of dominance, h%ss: Broad sense heritability, h?vs: Narrow sense heritability, GN: Gene number, Hjyg: 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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