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Table 1. Statistical parameters and diversity of understudied traits in Double haploid lines with two parents (STEPTOE

x MOREX) normal irrigation

S g Olgo pamass o
Partitioning e S
Qﬁ).g aslw alcuw alcww 4 aslw S0 JLO*J
Parameter ol )by Leaf Steam Spike Spike/ Steam  Remobilization
Morex oS y90 Mg 0.59 0.97 0.83 1.18 0.79
Steptoe g Wlg 0.86 1.46 1.09 1.34 1.10
parents mean ellg sl 0.27 0.48 0.26 0.16 0.31
Parental difference plly (Sl 0.72 1.21 0.95 1.25 0.94
the best line R 1.79 1.93 1.52 2.04 1.41
The worst line RO ALY 0.27 0.48 0.26 0.16 0.31
Lines Average LY (ke 0.86 1.25 0.96 1.35 0.93
Rang Ol i ol 1.52 1.45 1.26 1.88 1.10
parents mean - Lines mean
csrlly 31 oY cpeSilbao OS] 0.14 0.04 0.01 0.09 -0.01
Positive transgressive segregations
cito jalnio S 0.93 0.47 0.43 0.70 0.31
Negative transgressive segregations 0.3 0.49 0.57 103 0.49
@ jsl.z:.n :ns * =V. =V. =V. =1. =V.
Phenotypic coefficient of variations
TR . 63.62 28.97 34.29 37.69 8.77
G EgY e
Genetic Coefficient of variations
T . 49.17 22.46 30.24 29.35 7.72
P EPY e
Broad sense heritability opas suhcdlyy  29.19 30.22 38.5 30.30 38.88
Genetic gain5% (S5 003l 0.33 0.22 0.26 0.31 0.06
Least significant difference 5%
0.16 0.10 0.073 0.15 0.018
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Remobilization «ls Biological Grain sl
Parameter b el Portion TKW yield yield Hi
Morex oS g0 Mg 0.15 47.05 809.04 581.22 0.64
Steptoe gt Mg 0.18 38.13 1045.94 596.44 0.57
parents mean odly B 0.03 8.92 236.89 78.22 -0.07
Parental difference ly Sl 0.16 42.59 927.49 557.33  0.606
the best line oY oy 0.32 47.65 1055.02 685.05 0.68
The worst line RO RS LY 0.03 37.15 236.90 78.22 -0.07
Lines Average LepY Sl 0.18 42.50 855.71 53239  0.62
Rang Oy’ dold 0.29 10.50 818.13 608.83 0.75
parents mean - Lines mean
crally 31 oY oeSilao OS] 0.01 -0.08 -71.78 -24.94 0.01
Positive transgressive segregations
o jglnie SuSiS 0.14 0.60 9.08 88.61 0.11
Negative transgressive segregations 0.1 0.98 52715 440.0 0.64
@ jsl‘z:_n :ns I3 =V. =V. . - . =VU.
Phenotypic coefficient of variations
e r . 45.35 7.54 21.59 24.76 8.05
Genetic Coefficient of variations
T . 39.96 3.03 19.26 22.04 7.20
P EPY e
Broad sense heritability o & il 38.15 31.74 39.30 40.61  40.51
Genetic gain 5% Sy o3l 0.06 0.04 152.11 107.94  0.041
Least significant difference 5%
oz S Bl 0.017 2.28 39.45 28.38 0.01
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Table 2. Statistical parameters and diversity of understudied traits in Double haploid lines with two parents (STEPTOE

x MOREX) under cut irrigation

S gid Olgo (amads S
partitioning ) s
Sy e adiw | ees Suzme JUis!
Parameter @yobl  Leaf  Steam Spike Steam/Spike Remopbilization
Morex oSyl 1.06 1.07 0.80 1.35 0.91
Steptoe gl Wiy 0.99 1.53 0.79 1.02 1.17
parents mean pllg sl -0.072 047 -0.01 0.67 0.25
Parental difference Ol oSl 1.02 1.30 0.79 1.68 1.04
the best line oY e 1,68 1.76 1.68 2.31 1.85
The worst line oY ¥ 037 0.91 0.63 0.74 0.62
Lines Average LY wSle  0.78 1.25 0.96 1.40 1.002
Rang Ol i als 1,31 0.85 1.05 1.57 1.23
parents mean - Lines mean
crally 31 oY ouSilao OS] -0.24 -0.05 0.165 -0.28 0.04
Positive transgressive segregations
o jglie SuSis 0.62 0.23 0.89 0.30 0.68
Negative transgressive segregations 0.62 0.15 0.16 0.61 0.09
@ jsl‘z:.0 :“: e =V. =V. =V. =V. .
Phenotypic coefficient of variations
e r . 4476 17.98 37.73 39.41 86.86
Genetic Coefficient of variations
T . 37.19 13.34 29.32 29.61 85.07
P EPY e
Broad sense heritability — _ogas opiscdlyy 34.18 23.32 30.88 28.18 47.12
Genetic gain 5% Seszeal 0.25 0.10 0.22 0.32 0.86
Least significant difference 5%
0.09 0.07 0.10 0.17 0.082

HloFxe BT JBlos
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Table 2. Continued

alol.Y Jgus

S Slos

S Slos

O3 0539 e
) 8 Slos 5o als S 599w ailo il
Parameter Lyl Remobilization TKW Biological Grain Hi :
portion yield yield
Morex oS yg0 Ay 0.169 43.13 600.55 327.03  0.58
Steptoe g Wlg 0.367 35.75 738.83 468 0.63
parents mean iy B 0.17 7.38 138.28 140.98  0.05
Parental difference g (Sl 0.28 39.44 669.69 397.51  0.60
the best line RIS 0.45 43.20 847.51 52036  0.64
The worst line RO LY 0.153 33.50 489.59 281.34 0.54
Lines Average LepY (wKile 0.352 39.67 678.76 411.62  0.59
Rang Ol i ol 0.30 9.70 348.92 239.06 0.10
parents mean - Lines mean
sl 31 ¥ cmaSilao BB -0.03 0.23 18.08 14.11 -0.01
Positive transgressive segregations
Soo jaloie S 0.09 3.08 108.68 52.37 0.01
Negative transgressive segregations 0.04 25 101.96 457 0.04
NETSHEENET N e e e 0
Phenotypic coefficient of variations
P . 36.25 6.39 19.96 23.64 6.01
9 EgN o
Genetic Coefficient of variations
e n e e . 26.53 4.16 16.47 19.68 5.35
P EPY e
Broad sense heritability
. o 26.17 40.34 3459 39.18
O )
Genetic gain 5% S el 0.05 0.05 96.46 69.57  0.029
Least significant difference 5%
0.029 2.12 36.56 2540  0.007

IS ime M Jilas

(sl YL olael) oS Gisd 9 (ka8 el Sl (Saghy Jloyi byl pid 33 oy 323 390 Sld (s (Kitammnod ¥ Jguizr
Table 3. Correlation coefficients of traits under normal condition (low numbers) and water deficit condition

(high numbers)

Wl 1 2 3 4 5 6 7 8 9 10
1 1 0.05™=  -0.03»  0.07™ 0.12m 0.10 0.15™  -0.01™ -0.02"  -0.04"
2 -0.04"s 1 -0.05™  0.56™ 0.53" 0.44™ 0.15=  -0.07™ 0.38** -0.09™
3 -0.07™  0.34%* 1 0.81**  0.04™ 0.06™  0.55%*  -0.02" 0.42*%* (.08
4 0.05™  0.44%* -0.65%* 1 0.33%* 0.22* 0.18™ 0.03  -0.01™ -0.05™
5 -0.15™  0.38*%*  (.24* 0.30%* 1 0.69%*  0.85**  0.08™  0.15™  -0.09™
6 -0.06™  0.63**  0.12™  0.36**  0.80** 1 0.11™  -0.62%*  -0.5%* -0.54**
7 -0.12™  0.22™  0.52**  0.12"™  0.50**  0.05™ 1 0.65%*  0.48*%*  (.44%*
8 -0.09™  -0.17™  0.08™ -0.22*  -0.06™  -0.58**  (0.50** 1 0.96*%* -0.46**
9 -0.08™  0.15™  0.27**  0.11™ 0.76™  -0.15"  0.82%*  (.94%* 1 0.88**
10 0.01™=  -0.19"  0.10™ 0.21* 0.18™ 045"  0.34" -0.25"  0.54* 1

TN 50 phaw jo o e g o cixe pas oS 4y

G g8 Slge amass Cowd F i 4 (G5wgid dlge Lanass ¥ @Ble 4 (g5uweid Blge (awass Y S 4 (g rweid dlge anass 1)
clls p gamlas ) e il o Slee 18 (Sojglgm o ,Ses A ils Jlia 59 Y 0 Slas )5 saze Jll ppew F azee Jlanl D calos 4y 4Bl
Ns, * and **: no Significant, Significant at 5% and 1% levels probability, respectively
1: Leaf partitioning, 2:Stem partitioning, 3: Spiklet Lpartitioning, 4: Stem partitioning / Spiklet Lpartitioning, 5:
Remobilizatione, 6: Remobilizatione part, 7:1000 kernel weight, 8:Biological yield, 9: Grain yield, 10 Harvest index



TE bl pe Sl Lladil g2 caelae adshle GlacnY ganes S 5 (S5 €55 (o) 2 iooetlpl 5 LS

Reby Jboy bl pb 50 4ils 0 )Shos b anlllaes y90 Wlio pBaplS Ggamw 5, 41525 @ls . F Jgur
Table 4. Results of stepwise regression analysis of under studied traits with grain yield
under normal condition

Variable b o 1 2
Constant <ol vue 41.64 55.34
1000 kernel weight &1 58 39 102.88 256.84
Remobilization Suzo JU! 47.54
R? O e po 0.43 0.89

TS G Ll 50 il 8 ySos b anlllans j30 Slino pE el gum Sy 03285 i & Jguz
Table 5. Results of stepwise regression analysis of under studied traits with grain yield under water deficit

condition

Variable b o 1 2 3
Constant <ol sue -643.17 -360.22 -50.93
Harvest index Clls g sl 1762.33 1417.86 739.40
Remobilization portion S Slos 5o dazmo JUG! g -301.90 -1028.35
Remobilization Sazxe L 279.00
R? e g b 0.47 0.53 0.82

by Jloys bl 55 ails 3, Shes 1 e Slio ke a5 § Sy
Table 6. Path analysis of traits affecting grain yield under normal condition

Indirect effect  pudiiiuo s )il
L )3| e K )|}b )9 S0 JLﬂ.u‘
Variable b o Direct effect TKW Remobilization
1000 kernel R
18 45 o #k _
weight &l 51 o359 0.54 0.27
Remobilization Sazxe L 0.51** 0.25 -

TS G gl s 50 &ls 2,8 as b andllaod g0 Slio plasplS (ygmmn )y 5285 gl ¥ Jgor
Table 7. Path analysis of traits affecting grain yield water deficit condition

Indirect effect fomiomo s 351
e S Slos yo Sazxe JLa!
L e d <y Remobilization
Properties oo pirect effect HI portion Remobilization
Harvest index Cils g sl 0.29%** - 0.52 0.07
Remobilization portion &,Slos ;5 sosxo JUSl s -0.98** -0.02 - 0.55
Remobilization Sozxo Ll 0.81%* -0.02 -0.67 -
alo 5 Slae «Su5elam o Slac ails 5o 5g sl Laog )5 Slaigs i

Jouz) clls 0929 (g o gme AW by Sl g
TV AN N AF N &Y slacaigs ol adgs 0 (A
AZA AN AEA R IR AR AR SAREA A LIRS SALEA S ]
JY Y2 VO VE £V £ DALY HO HY HY bHe FA

Oip Bows) e SS cuzr Jlos bl uls
30 cwbul cplp ol plul O 5l eS Aol 5l S50 Jloges
WA S 09,5 A 4 bocasgy Jloy ikl Ll
Gl o a5 0ls LS aslllaes g0 Slio Sl il )l 4525
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OF FY FOFF FY XA XY P XFTA NP AR OY
Wys e VA 5 YA VY £2 FA SO SY £) LY OF
3 e ey pala 5wl e (5 polie 15 0e
FoS Sl 0 Shes g alo o Shos 5l g adgs a5 Silee
o955 GRS Cnlple g ;K0 algS 99 5 JS e Sile

e dogi JB )55 0 adg> sla

039 polie 5 o5 de aliss (slacudsiy clls LEAY g A
Cnls el g il o Sles «S59dam o Slos wails lia
Aol 4 azgi b wiog s, leadss (2Kl 5 5V
Sglem oo iy a9 5l 95 e lacas
eSile b anlie jo VL clloy jasls 5 ails o Slee
Sgaisiy S wied )093 p 00 aligS 93 9 S
2 sbesis) @ @liws jo 1) L wlgn Yl 653
o)lod Slocals) o 5 )0 pgs AdisS amd )b Jpae
FEEY Fo DV OF Y F TV YO N NP AY
il 5o y5s polie 5l eSie ddigs .05 YA 5 VY VY (V-

Jloyi Gl bl p 55 ladgs a2 51 Jolo ooy )5 (reSilin duwmylio 9 (il slg 2525 A Jgur
Table 8. Analysis of variance and mean comparison of groups from cluster analysis under normal condition

Sgo Lomass Sgo Lamazi Slgo Lamass
ST A T et A G g A (G gD .
< = .. aloow 4 a8lw
ot &l (g0l5! Sy Steam 43Llw alcww : : Sazxe JLa!
S.0.V d.f  Leaf partitioning partitioning Spike partitioning Spike/ Steam Remobilization
oo om 5 0.03" 0.0117 0.020 0.10™ 0.009™
Between Groups
Bos 09 7g 0.06 0.027 0.028 0.051 0.02
Within Groups
Cluster 1 ) s - 0.0886a 1.23a 0.0965a 1.32a 0.937a
Cluster2 Y guds - 0.882a 1.23a 0.995a 1.27a 0.924a
Cluster3 Y cdS 0.825a 1.27a 0.934a 1.40a 0.935a
Total mean  JS' (.SSluo 0.864 1.24 0.675 1.33 0.932
Table 8. Contiued alsl.A Jgos
Sazme JUkl i I3 09 S Sllos .
i S ySdos 4o Y S5 5e) gw el
i @le o351 Remobilization 1000 kernel  Biological 4ils o Shos il
S.0.V d.f portion weight yield Grain yield HI
log S o 2 0.017" 69.21" 284452%* 144413** 0.003**
Between Groups
WogsS 09y 78 0.001 3.02 2032 1016 0.0006
Within Groups
Cluster 1 ) S - 0.158b 43.22a 949.01a 598.81a 0.631a
Cluster 2 Y s - 0.182a 39.85b 836.48b 514.34b 0.613b
Cluster 3 Y s 0.204a 38.98b 764.31c 467.72¢ 0.610b
Total mean S Kilwo - 0.181 40.68 849.93 526.95 0.616

Slho A by wp AT e as
Slge anazs Jaiil ey 5 ol o aS ol lis dslllass a0
Ol Bl 4y (6 jitwgid dlge (arass « S p Ay (6 Fuwgid
o, 8les wySlas 0 daze JWl g Soze  Jlal

iz ol @ bl e bl S lall e
o Foladie (s 0 alold 5l 30 Jloged by coyeiie
R3S 09,0 4 (52955 (2 il sl S (G it a0
ey ol o Cieline slousisble (ol (ol 5,5 wal31,
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g oy, 5 S bawgie 5l VL cullsy (a3li g ails o Sloe
oy S J5 bawgie 51 jteS o ,Shoe )3 same JU! (o |
algt Glacaishy jSde O)lge 4 azgi b og 0,55
Slio glhe Sluogas I g)loyen Jdo 4,550
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Vooleds adigr el cpl 0 (A Jaaz) culils ae>g
AB AT AN N A DY oylad slacaiss oni S,y
ASIARTAASARERATAS SR EA S SRS EAKEMEEAV AT
Yo FY £F LD Y DV DHF DY OY OY He SV SFY
Slos Lamass j ,sSde adgs 5 AV g Ar YV VY VY
O3 sdbiin & (Gmgid Slge arads (S p 4 (g Fwgtd
Ol 51 VL als o yShee 9 Sojgls o Shes alls o
S Blo & (s Olge arass g beadss
ale g daze JU) i b 4 Ble arass
ady> D2 510,95y ades IS polie 5l 5ol cudls
FAFE XD X LAY E X slooas o 5,0 pgo

SIS G bl 50 (ladigs a3 5l Juolo Wog ) (ruSilao dumslitn 9 (il g 41525 Jouur
Table 9. Analysis of variance and mean comparison of groups from cluster analysis under water defect condition

Slgo amass
Az Olge papand 4 G gt olge Lamasi X
. . _ X . . aloww 4 d8lw
st e ool S pay giuwgid Steam aBle  alcuw 4y GFoewgsd dazeo !
S.0.V d.f Leaf partitioning partitioning Spike partitioning Steam/Spike Remobilization
o9, o 2 0.11m 0.11m 0.009" 0.044"s 0.14™
Between Groups
O 0.04 0.04 0.04 0.10 0.02
Within Groups
Cluster 1 Vs - 0.79a 0.79a 0.96a 1.39a 1.01b
Cluster 2 VoS - 0.75a 0.75a 0.93a 1.48a 1.27a
Cluster 3 ¥ pds 0.80 0.80 0.96a 1.40a 0.97a
Total mean S (S5l - 0.78 0.78 0.95 1.42 1.08
Table 9. Continued alol A Jgus
oy oo JUl A BULIOST o S dos
P) . . ™)
ol eolT | S w1 Sl ; :
¥ gl 4  Remobilization 1000 kernel Biological 1o 0 ;S dos il 5y
S.0.V ) portion weight yield Grain yield HI
BogfSom 0.034™ 117.40" 2073.40" 1071.69** 0.26%*
Between Groups
o 0920 g 0.002 12.42 11.23 4.86 0.003
Within Groups
Cluster 1 ) IS - 0.24b 35.55b 712.73b 426.56b 0.58b
Cluster 2 Y s - 0.20c 38.18¢c 795.77a 493.82a 0.62a
Cluster 3 Y ywds 0.28a 34.45a 597.70c 348.66¢ 0.58¢
Total mean  JS -sSSlwo - 0.24 36.04 703.03 404.96 0.59




AR s O il e pole 53 ame (sl i

Yov

Dendrogram using Ward Linkage
Rescalod Distance Cluster Combine

s
. , i i i P
e 20— |
w3 — |
7o seb— |
7w 23—

S
[ S
s so— |
7 o1s— |
soe— |
[EIE = I
7o oa—

o 3 I
o oo |
o g |
&7 es— |
e 11— 1
e 27 )
6 41f—

o s |
R
o 1l |
e stif— |
s Bol— |
s 70— )
s 72—

s6 I
s 73— |
s 1o — |
ss 20— |
s 19— |
soso— )
s 21f—

w o !
o o1a— |
s |
s 10— |
s s |
a8 )
4 52—

o sl |

7o |
s agl— |
s si— |
= a— |
7 e )
6
I
w75 — |
s oo— |
-
a e |
o 13 )
25 55—
[
2 g |
% og— |
25 79——
20 47—

23 28—

2 37—

2 32

0 12f—

1 17—

w4

w7 3s—

1© si—

15 40—

1 57—

13 3a—

12 71—

[ERE S |

10 20— |

o e )

s 62—

I

o a1

s es— |

PR I

s 1

2 1

; 64 \
i

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

s | [ i a0 25
82 T l
& 32— 1
o 67— 1
78 64l 1
e 76—
7w 22— L
76 46— !
s 72— 1
va 43— |
73 50— 1
72 s 1
7 asl—
70 63— U
65 14— !
s 2 1
67 20— 1
e 31— 1
65 15— 1
64 58—
63 30— J
62 s5— 1
&1 6] |
s0 52— 1
s B1— 1
EIE
s 3a— J
ss 21— !
ss 33— !
sa 48— 1
53 51— |
52 80— 1
s 77l
s0 75— 0
s 11— !
4 7a— 1
a7 28— 1
4 35— 1
a5 20— 1
4s 25— 1
4 10—
a2 !
o asl— 1
w0 73— |
3s 13— 1
= !
s ao— ]
a5 sa— !
3 7ol— 1
s 27— 1
52 7o 1
a sel— t
a0 66—
2 a2 ]
26 38— !
L — 1
6 av— |
s e1— 1
26 38— 1
2 e
22 3t J
2 as— !
FERE] = 1
18 26— 1
18 53— 1
IERE =
16 28— !
15 56— J
14 !
13 7a— |
[ER 1
1o a— 1
I ==
s st— U
s 45— C
» as— 1
6 e5—f |
5 17— I
4 eal— 1
s 1e—
2 .
1 ot !
o

o) (2l 08 i g (Comsly Canms) (53l Jlo i bagl s 50 92 Cslido audsly o slagn¥ (gladiss a5 51 Jol ol S0 ) JSUs

(e

Fig. 1. Dendrogram of cluster analysis of dual haploid lines in normal (right) and water deficit (left) conditions

arass jl g YL o Sles ;0 suzme JU g 5 alis @
wos @ aBle jaasd Cod Bl 4 (griwgid Olge
ALl g ails o Shas «SG3elge 3 Shos waze JUUl ol
4255 b g JI0y95 p oy S S polie 5l 5ol cls
JIo @ )50 ale slacelsl S e mls &

AV o leds lacaie) 00 S )0 j dw adgS

FO FF Fe KA XY NPT XY AN O AV AY
29 VA g YA YT VY £9 FA LT £V £) £ DY FY
nlie | loasgs IS bwgie b anylie jo 5530 ade>

e 9”10‘9_‘, o, a,‘";‘jﬁq_}d)';:.;“@:;éﬂyu%@?ﬁ



Yoy bl pe Sl Lladil g2 caelae adshle GlacnY ganes S 5 (S5 €55 (o) 2 iooetlpl 5 LS

I3 3 e e Jolse 5 (S5 ol b
3O (& Fwgid Slge daze JWS! ) ) jo el Lil33l
ol Hlas als o Slee Olyoss 5 Sde Jil laylpd g0 2
Sazee JUSl g gexd Jladie b (placsesy (a5 oonlple
AP ly ke el Wlsiee srigts slgs
4375 @bl pelol all Luyld 5o 58 50 dils o Slas
» 48,58 Glacaisis sk, Jlyi Lulyd o abys
adg> 55 @y slaaaisy (aleS i Lulyd o 9 ) adss
5 g Slge Sazme JUKl g arass Sliogas I Y
SF Sy W aiten oy relie s o Sle
drog JB OBl ol ool slaasly sly dacusss

Abdoli, M., Saidi, M., Jalali Honarmand, M.,
Mansoorifard, S., Qobadi, A., 2016. Evaluation
of the effect of water stress and source
constraints after pollination on grain yield and
remobilization of wheat cultivars.
Environmental ~ Stresses in  Agricultural
Sciences. 2(2), 137-154. [In Persian with
English summary].

Araus, J.L., Amaro, T., Casadesus, J., Asbati. A.,
Nachit, M.M., 1998. Relationships between ash
content, carbon isotope discrimination and
yield in durum wheat. Australian Journal of
Plant Physiology. 25(7), 835-842.

Dadbeh, H. 2011. Genetic Diversity of Barley
Genotypes Using SSR Markers. Master's
dissertation on Plant Breeding, Faculty of
Agriculture, Tabriz University. 80p. [In
Persian].

Ehdaie, B., Alloush, G.A., Waines, J.G., 2008.
Genotypic variation in linear rate of grain
growth and contribution of stem reserve to
grain yield in wheat. Field Crops Research.
106, 34-43.

Ehdaie, B., Waines, J.G., 1989. Genetic
variation, heritability, and path-analysis in
landraces of bread wheat from South Western
Iran. Euphytica. 41,183-190.

FAO. 2017. http://faostat3.fao.org/ download/
Q/QC/E.

S g9 aslllae yo (Dadbeh, 2011) 4 )Sen g assls
izl Ll SSR (sla Sl 5l eoliciasl L > (slocsisss

397y Jod JB (S5 e95 92 slacs el om
asllans jso (slacadisl) aligs ayjond Sl oslaiwl b g il

og,S 51 (o JS1s )3 05,505 99 5 kol 05,5 4w &
Muslim et al., 2016) |,Sen 5 colue 050 S s
) boshy cadss o jlooliinl b lacn¥ (gaies 5 50

13905 rmndl 09,5V &y

L S Az

iy L i b YL (6 p 3y dlyg polie (Budo cpl 4o
W 0dslive gy e Dlao 4SS gl ol 4 lawgie

G gy 2090 Slho JyuS )0 oS 28 S a5 o0

&l
Gheitaran Pourshareh, S.H., Mohammad, S.A.,
Sadeghzadeh, B., 2014. Identification of
genomic regions associated with the
accumulation of iron in the population of dual
haploid populations of barley. Cereal Research.
3(4), 321-334. [In Persian with English
summary|.

Hamze, H., Asghari, A., Mohammadi, S. A.,
Sofalian, O., Mohammadi S., 2017. Grouping
of spring wheat recombinant inbred lines in
term of some agronomic traits. Journal of
Agronomy and Plant Breeding. 13(1), 43-54 [In
Persian with English summary].

Heydari Roodballi, M., Abdolshahi, R.,
Baghizadeh, A. Ghader Ghaderi. M., 2016.
Genetic analysis of yield and yield related traits
in bread wheat (Triticum aestivum L.) under
drought stress Condition. Journal of Crop
Breeding. 8 (18), 1-6. [In Persian with English
summary|.

Houshmand, S., 2003. The Genetical Analysis of
Quantitative Traits. Publication of Shahre Kord
University. 462p.

Mirtaheri, S., Sidat, M., Fathi, GH. Alemi, KH.,
2009. Effect of drought stress on dry matter
remobilization in five bread wheat cultivars.
Iranian Journal of Field Crops Reserch. 8(2),
308-314 [In Persian with English summary].

Modhej, M., 2011. The relationship between
source and sink physiological wheat (Triticum



AR s O il e pole 53 ame (sl i

Yof

aestivum and T. durum) and triticale (Triticale
hexaploid Lart.)) In Ahvaz environmental
conditions. Journal of Agricultural Research. 9
(2), 264-258 [In Persian with English
summary].

Mohammadi, M., Talei, A.S., Zeinali, H.,
Naghavi, M.R., Baum, M., 2008. Decrease of
QTLs for morphological traits in dual haploid
populations of barley. Science and Technology
of Agriculture and Natural Resources, 45, 111-
120 [In Persian with English summary].

Muslim, H., Selouci, M., Fakheri, B., 2016.
Evaluation of morphological traits of barley
double haplotypes under hydroponic culture
conditions. Journal of Crop Breeding. 18, 144-
158 [In Persian with English summary].

Nekhaee Badr Abadi, M., Shokr Pour, M., 2013.
Grouping of different barley genotypes using
molecular, morphological and reciprocal
transfer of dry matter to seed under water stress
condition. Special Issue of the Journal of
Agricultural  Science and  Sustainable
Production. 2, 136-148 [In Persian with English
summary].

Papakosta, D.K., Gayians, A.A., 1991. Nitrogen
and dry matter accumulation, remobilization
and losses for Mediterranean wheat during
grain filling. Agronomy Journal 83, 864—870.
Przulj. N., Momcilovic. V., 2001. Genetic
variation for dry matter and nitrogen
accumulation and translocation in two rowed

spring barley . Dry matter translocation.
European Journal of Agronomy. 15, 241-254 .

Richards, R.A., Passioura, J.B., 1989. A breeding
program to reduce the diameter of the major
xylem vessel in the seminal roots of wheat and
its effect on grain yield in rain-fed
environments.  Australian  Journal  of
Agricultural Research. 40, 943-950.

Savic, J., Dodig, D., Kandic, V., Gelamoclija, D.
Quarrie, S. 2012. Bread wheat traits related to
yield under post anthesis stress. Original
Scientific Paper. Proceedings. 47th Croatian
and 7th International Symposium on
Agriculture. Opatija, Croatia. 539-542 .

Siasari, B., Talei, A.R., Peyghambari, S.A.,
Naghavi, M., Rezaei, A.S., Kohkan. SH., 2009.
QTL analysis, traits related to the quantity and
quality of forage barley. Water and Soil
Science (Science and Technology of
Agriculture and Natural Resources) 13(47),
195-207. [In Persian with English summary].

Singh, M., Ceccarelli, S. Hamblin, J., 1993.
Estimation of heritability from varietal triats
data. Theoretical and Applied Genetics. 86,
437-441 .

Therrien, M.C., 2003. Heritability estimates for
forage quality in barley. Barley Genetics
Newsletter, 33, 16-17. (Available
http://wheat.pw.usda.gov/ggpages/bgn/33/mctt
xt1.htm/).



Ls'ﬁ} @j.c >3 (5.]9_.3;.4@@..&.33

A Environmental Stresses In Crop Sciences
Vol. 13, No. 2, pp. 341-355
KN Summer 2020
University of Birjand http://dx.doi.org/10.22077/escs.2020.2333.1604
Original article

Estimation of genetic diversity and grouping of double haploid barley lines in terms
of photosynthetic partitioning in normal and water deficit conditions

M. Khalili'*, M.A. Ebrahimi?
1. Associate Professor, Department of Agricultural Biotechnology, Payame Noor University, Tehran, Iran
2. Professor, Department of Agricultural Biotechnology, Payame Noor University, Tehran, Iran

Received 11 March 2019; Accepted 30 Jun 2019

Abstract

In order to estimation of genetic diversity and grouping of double haploid barley lines in terms of
photosynthetic partitioning , 72 double haploid lines along with Steptoe and Morex parents on a research
farm of Mahabad University were studied in a simple lattice design with two replications in normal
conditions and water deficit conditions. Results showed that there was a significant difference between
studied genotypes for all traits. Under normal and water deficit conditions, a significant positive and
negative segregations for all traits (other than biological yield under normal condition) were observed,
furthermore in both conditions, the highest amount of narrow-sense heritability was calculated for
harvest index traits and grain yield. The results of regression analysis of traits affecting grain yield
showed that under normal conditions, two traits of 1000 grain weight and remobilization of
photosynthetic materials (R2 = 89) identified as The most effective traits on grain yield. Under water
deficit conditions, the harvest index, the remobilization portion in grain yield and remobilization (R2 =
0.82) were identified as the most effective traits on grain yield. In normal irrigation conditions, two traits
of 1000 grain weight and remobilization of photosynthetic materials had a positive and direct effect on
grain yield. However, under water deficit conditions, the harvest index and remobilization had direct
positive effect and remobilization portion in grain yield showed a negative and direct effect on grain
yield. Based on the results of cluster analysis, genotypes were classified into two groups under normal
and three groups in water deficit condition.
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