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Table 1. Physical and chemical characteristics of testing soil

Sble Sl
Measured parameters S 5ol gl yiol )y Mahabad Miandoab
Sp (%) Ll o 3 43 40
EC (ds/m) SS9 S o lan 1.36 2.26
W.P SO yo bk 12.3 13.2
B.D SAL ppans o9 14 12
pH s dens! 8.09 8.05
T.N.V (%) (1) poalS” Ly oS 4,75 6.5
0.C (%) (1) S oS 1.3 1.06
N (%) (1) Js @l 0.13 0.01
P (ppm) wis BB i 14.26 6.69
K (ppm) wio B by 444 314
Sand (%0) AP 16 18
silt (%) (1) s 54 52
Clay (%) (1) oy 28 30
Soil texture SB el Sl oy o9 S (oo )
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Table 2. Meteorological parameters in the years of 2015-16 in the city of Miandoab and Mahabad

Miandoab olgwile Mahabad Sblge

wlalo lod (pSileo  Saiyl ludie Wllo slod (puSileo Syl I

(81,5 lw 4> 50) PHEAN ol i (81,5 lw 4> 0) PHEYP R

M?Qﬂéﬁﬁiige ) s ¥ emparature.” e (oo

Bl 35le> rainfall Monthly Jola> ASlas rainfall Monthly

Month sk Min. Max. amount evaporation Min. Max. amount evaporation
September o 6.7 2.38 4.9 119.5 10.5 23.7 74 175.6
October ol 0.7 10.1 475 38.9 2.1 9.6 79.2 51.7
November S 5.6 5.1 14 0 -3.5 45 4.6 0
December ) -2.9 7.9 135 0 -1.5 7.6 39.9 0
January Crode -4.2 6.2 8.4 0 -2.7 55 234 0
February dodw! 3.7 8 20 0 -2.2 6.8 59.2 0
March 9,9 4.6 17.3 41.2 66.9 5.1 16.6 315 62.6
April Coigesd,l 8.9 24.2 48.7 155.9 9.4 24.5 34.9 185.4
May sle,s 127 29.6 2.7 282 14.1 29.8 7.5 282
June w5 157 32.1 4.6 276.9 17.7 32.7 4.7 304.5
July sla 169 35.2 0 316.5 94 36.1 2.2 365.1
August sp e 12.6 30.7 11.1 194.3 14.8 31.1 14 272.8
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Table 3. Statistical parameters and diversity of studied traits in 148 studied lines with two parents (Yecora Rojo x No.
49) under normal irrigation conditions (means of two years and two locations)

wls o, Slos pdaloww U 3g)  (Saww;U3ey  pey9 Job Slgo puazd
@/m? Days to SR (e Wl pad & gt
L heading A
Grain yield (Day) Days to Grain filing Sy
byel,y  (@M2) maturity (Day) period (Day) Leaf
Parameters partitioning (g)
_ 25 5459 72.63 98.75 26.13 0.81
YecoraRojo
Fol 6051 74.25 101 26.75 0.89
No. 49
ol eibe 57 37 73.43 99.87 26.43 0.85
parents mean
_ olly ST 6 op 1163 225 063 0.08
Parental difference
. oY oRe 7345 78.85 107.15 33.25 1.23
The best line
. oY ode 3994 69.25 95.50 22 0.55
The worst line
_ Lo il 5707 74.26 102.04 27.77 0.88
Lines Average
Olpedi adals 959 9.50 11.65 11.25 0.68
Range
o gl - olly ool 39 0.83 2.16 -1.34 -0.02
N Sodo jlate SIS 45 9 4.30 6.15 6.50 0.34
Positive transgresswe Segregatlons
, o jelie SSE 1) 3 3.38 3.25 413 -0.26
Negative transgressive segregations
it ak = ok ad W11 2.94 1.82 7.89 16.31
Phenotypic coefficient of variations
L ewiEs wrd 1e0p 271 1.44 6.56 9.06
Genetic diversity coefficient
wos srh s gy 60 80.96 62.71 69.16 30.86
Narrow sense heritability%
woyas i iy g3 40.48 31.35 3458 15.43
Broad sense heritability
o S S 0.95 0.60 0.78 0.02
Genetic gain5%
Mo gire B Pl gy 0.42 2.85 2.89 0.25

Least significant difference5%
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Table 3. Continued
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Slgo yauazs

Blo & gmwgd  aldw & g twwgid
Spike partitioning

& 2oll  Stem partitioning

Sgo Lauaky Sazxo JUG! i
Suzeo JUI ol ja

Remobilization

(2o 40)
Remobilization

Parameters (9) (9) (9) portion (%)
_ 99,0559 1.27 1.02 0.54 11.92
YecoraRojo
Fgl 1.32 0.76 0.65 8.92
No. 49
ordly oSl 1.29 89.27 0.59 10.42
Parents mean
. rlly S -0.05 0.26 011 3
Parental difference
. oY o 1.72 1.29 1.13 19.75
The best line
. oY g 0.84 0.76 0.20 451
The worst line
. Y el 1.26 0.98 0.61 10.66
Lines Average
W pdd Aol 0.89 0.54 0.93 15.24
Range
. gl celly ibee 003 0.09 001 0.24
. oo jlio SSE 0.41 0.27 0. 49 7.83
Positive transgresswe segregatlons
_ i gloie S5 043 -0.01 -0.34 4.41
Negatlve transg ressive segregatlons
it ot At 12.89 9.57 20.87 031
Phenotypic coefficient of variations
Al aaacal 11.86 6.35 17.67 0.20
Genetic diversity coefficient
(090 Sk Sl 84.61 46.59 71.69 45.45
Narrow sense heritability%
2ra G &Sl 42.30 23.29 35.84 22.72
Broad sense heritability
o iR 3 023k 70 0.07 0.02 0.06 0.007
Genetic gain5%
oI Sxe ST [l 0.14 0.21 0.15 0.33

Least significant difference5%
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Table 4. Statistical parameters and diversity of studied traits in 148 studied lines with two parents (Yecora Rojo x No.
49) under irrigation cease (means of two years and two locations)

o bl Al o Slos U 39, Sy G 59, 20598 Job Slgo Lamazs
Stress condition ; ) 1a4) Al v - .
) R s (SR sy s
Grainyield Dayto Day to mature Grainfiling | eaf partitioning

W 5l 5l ) heading period
Parameters (gm (Day) (Pay) (Day) h
_ 22 480 72.38 101.63 29.25 0.77
YecoraRojo
Fhol 5158 75 104.63 29.63 0.73
No. 49
orly oxles 46 19 73.68 103.12 29.43 0.74
Parents mean
_ orlly ST 157 -2.63 3 -0.38 0.04
Parental difference
_ oY e 56.71 79.50 109.25 33.63 1.32
The best line
_ oY odn g7 64.38 92.75 23 0.59
The worst line
_ Lol (ele 5029 74.13 102.83 28.70 0.96
Lines average
Ol i a0ls 39.66 15.13 16.50 10.63 0.73
Range
. gz olly il g gy 0.4 0.29 0.74 -0.21
- Soke olrie S 513 450 463 4 0.5
Positive transgressive segregations
. i jgl=ie &&w -23.7 -8 -8.88 -6.63 -0.14
Negative transgressive segregations
L e 5 gg 3.70 2.76 8.22 15.25
Phenotypic coefficient of variations
it ek cata sty 7! 3.53 2.47 4.64 11.04
Genetic diversity coefficient
e snihy a5 90.86 80.19 61.64 52.38
Narrow sense heritability%
_ *5“’9’“"’ Sy Sl 31.62 45.43 40.09 30.82 26.19
Broad sense heritability
o 1B ghaF el H5g 1.28 1.17 0.74 0.039
Genetic gain5%
S8 (S S JSlos 3.57 0.59 241 2.45 0.29

Least significant difference5%
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Table 4. Continued
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Stress condition

WBlo @ gtuwgid Al 4 (5 iwgid

Slgo awazs Sazxo JWEG! g

Sazxo JWG! ¢l o (w0 ,0)

Lyl stem partitioning Spike Remobilization Remobilization
Parameters (9) partitioning (g) (9) portion (%)
_ #9)hs5 % 1.15 0.96 0.81 19.27
YecoraRojo
fol 1.20 1.20 0.79 15.64
No. 49
il e Silee 1.17 0.86 0.79 17.45
Parents mean
_ clly S -0.05 0.185 -0.02 3.63
Parental difference
oY e 1.60 131 1.16 40.38
The best line
oY g 0.93 0.73 0.51 10.42
The worst line
_ oY efilee 1.19 0.97 0.78 21.90
Lines average
Oy akeld 0.67 0.58 0.66 29.96
Range
g - orally oeSilee -0.02 -0.10 0.02 -4.44
P-F
3 o jalate S5 0.40 0.35 0.36 2111
Positive transgressive segregations
_ s ol S5 0.23 -0.04 -0.28 5.21
Negative transgressive segregations
L S ol 10.29 10.81 17.47 0.32
Phenotypic coefficient of variations
) €95 o pd 9.20 8.11 14.40 0.23
Genetic diversity coefficient
0908 Sy &Sl 80 56.36 67.95 53.06
Narrow sense heritability%
wopa s pdy il 40 28.18 33.97 2653
Broad sense heritability
o FB (i3S 03t 0.05 0.03 0.047 0.019
Genetic gain5%
)IS Fae ST Sl 0.13 0.18 0.14 0.36

Least significant difference5%

3 (S g8 Olge pps g S g A (G Fdwgid dlae anass
L5 il (S £ o8 G Sy s o,Slac
ool Slis ] (g2 (5 pdySllasi]
Srducdlys Ol Gl » kel adad il anslie 5o
oy S phdlyy o csalivn dasw g0 0 Slas
Bl 4y (G awgd Slge avass ( woaliw U 5y, Slas
Slws Olyss ails o Slhoe g (6 5iwgd dlgo doze L]
pamasss oS Sl bl Gl o nlplo saisls (las 5=

Al sl (K55 Wb )ly aSnl 4 azgi b

Cool - cimldl Guilyly w9 Jole oSy
2 weyar S phidlyy oplpls (Houshmand, 2003)
5Ja.:|).w 50 &9.4).?06)») 09)‘540 )Lb...)‘ ‘JJ W) 9)91).’ l.-0 L)"‘
4 (S ytwgd dlge anass ( woaliw U e, il Slas
Slao Ko b auslie ;o als 5,Sles g duzo Jlaxl cadle
o5 (ol Bl (Sets Sl S cod dan ow) 090
Slao pogas 5 pdycdlyy o Hlade ;5o 8k 5l g aiily
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Obey 5l sy (poakin b lajg, s (il L as
9 sy Sl o (grgid Slge 0SS (gl (6 i
5 S (Shumed S92y Ak )55 5 d93 LAl
@ (G imgid lge arass b aoaliw U g, oo jlo gine
el ol s e JUEl e 5 it 5 adle
g b o Sles o Jlogne 5 Cute (Shen S92
JESI e 5 aliiw 5 aBlo 4 (3w Slge Laradss
Sfdes 6 RS IS po Slie tpl Cude B Sily Sue
Jloy lalps jocel oo Lyl g0 50 0 alls Sles

U"LM| ERC ] JLD-»J‘ L)‘)M 9 4.;‘.) .),Sloc )Q dde JLO_'_"
o oy 53 55 gkl gl Ll o ol

@arg L0 Jguz) cusly polaisl sase Jlasl e
JESl e g alo o, Slos j0 dazme JES! 4 Sab) alayl
929 yuS Dojgo p3 dazme JUH oliae ()] 50 45 Suzme
Dg Ul 5l e sladaly oz gy ol

o9 o (Hamze et al., 2008) Ko § ojex
als o Slose b o2al8 5l L8 al> o o alcw g a8l S
Sfdes 9 S S 09 (5 IS 5 e (Kaen
adlas ;o .ais,S B8 b soe 5 shin Suon als
Ol o (Ehdaie et al.,, 2008) ) SKon 50 5 oloal
S s g e (Kwaad ails Sl 0, Sles g suzee Jla]
as 5,5 055 (Nouriyani, 2015) Jb,e .cusls 54>
Sz 3 b s o Shee agma 5 5 Jlay Lalyd o
Log sl 5 oo (Sarod 305 @j98 Gl Bl
S san g e (Saad 0, Slos H0 dazme Jl] g
Sanjarei Pirvatlou ) Lulew Hloy g sz ol olas
paS slacuigs obj,l e @nd Yazdansepas, 2009
S 9 Sote (Samad (S 5 Ll jo 0L
ALl g g Slge JEII (e b ails 3 Shos o
055 GBI Sis 45 Ll o sl

5 S5isid Slge same JEHI iy & (stimgsd Ol
Ol 0 ey pdyse Slao o b anglie o sl o Sles
2 e B wlodg iy b cow i G
(Hamze et al., 2008) .I,5Ke2 5 050> alice (glastllas
039 Sl slade bofus (52S0kee &332 5l ooliul L
OF 5 FAIS SAUD sy & |, aliis g 4Bl o5y St
Ehdaie) ,Ken 5 slaal aslllas ;o 035 ,8 RYP JUIRVER
saze JEl sogas pddlyy ol (et al, 2008
Sbog,y g i asdlas o0l 3590 oo FY wile plsd
o5 kol o (Heydari Roodballi et al., 2016)
S (9 Sle eogat g (pges Sl Gl (SiS
O g 030> 0l (5)35 003 OF 5 YV cos i 4 &g
maliw B g, law wis 57 5,158 (Hamze et al., 2012)
Codle B3l b cos i ails (ol 0y9 Job 5 o
Sl 8l s i Sjslerid (S B 59, S
soya> S pdcily ke pyie gl cul Lol
230,89 )51 2 Si3gls 58 (Smsy U 39, slp ) (1Y)

oy bl jo (pai 35 005l 0 YL Lol aslllas o
moaliins b 5y, s 5 Slos lio 4 byyo sl o 5
wls pads noeye Job «Suiglesd (Sowm, U 5,
Slge dazme Jl 5 aBle 4 (giwgd dlge anass
oS el ot 0STh sanie Glas, 5 45 S (g piiweid
SO Soeal 6 p3udlyg polie (S S8 ptey (e
Ehdaie and ) cusls salgss cuigd ulul i3S 5o
Oy &lp ol sleasl o di) (Wains, 1997
A 50 (5239dls b olyan (ol (St Sy plys
Syt b g picdly polie (gediod (nl )0 0gd 43S
4 Stwsd Olge parass Slio glp el (S5
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Table 5. Correlation coefficients of traits under normal condition (low numbers), irrigation cease (high numbers) based
on the average of two years and two locations

aloow U 3gy  (Sowwy U ey b 0590 Job Slgo puass
(395) 20 (39 (39,) 4l wls o, Sdos Sy (g iwgid
Days to Days to Grain filing Grain yield Leaf
heading(day) maturity (day) period (day) (g/m?) partitioning (9)
ol U, 1 0.68" -0.34™ 0.23" -0.04"
Days to heading
e bis o34~ 1 0.43" 0.11™ 0.10™
Days to maturity
Goondi g dst g 5o 0.52" 1 0.13" 0.19"
Grain filing period
o dlosyfdas g ogm 0.25™ 0.02" 1 -0.12™
Grain yield
S 4 st Olge (anafS 70 0.08"™ 0.06"™ 0.01ns 1
Leaf partitioning
Slo & spibwgid oo (apadd () g 0.25" -0.06™ 0.62" -0.08™
Stem partitioning
o &) Gty olgs ppmai () qa0 0.10" -0.08"™ 0.29" -0.09
Spike partitioning
o saze JuBl g g 0.21" -0.06™ 0.43" 0,111
Remobilization
e Jil o 1gr 0141 -0.06" -0.02 0.11m

Remobilization portion

Table 5. Continued

Ao ) 50 Jiol maw 1o I g o g S @
ns *and ™ represent not significant, significant at 5 and 1%, respectively.

e % NS
TN e

alol . Jgus

Slge awazks Slgo Lamass Sz JUG! oo
Blo @ gpiwgd  alduw 4 g riwend Suzmo JU! (w2,3)
Stem partitioning Spike Remobilization Remobilization
@ partitioning (g) (@ portion
_ poabow U 39, 0.23* 0.17" 0.18" -0.10"
Days to heading
S U 39 017" 0.05M 0.11ns -0.04"
Days to maturity
15 yad g 090 Job 0.06™ -0.16" -0.07™ 0.08"s
Grain filing period
o ol o,5las 0.46™ 0.17" 0.36™ 067"
Grain yield
S 3 4y (S mgid Olge (amatis 0.03™ -0.01" 0.05™ 0.13™
Leaf partitioning
48l 4y (g uwgid dlgo (puass 1 0.24™ 0.92" 0.24™
Stem partitioning
aldow 4 (5 3w gid dlgo Lamaxs 0.36™ 1 0.25™ 0.04"
Spike partitioning
o e 0.87" 0.26™ 1 0.40™
Remobilization
Suzee JULS! oo 0.67" 0.12" 0.88™ 1

Remobilization portion
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OO i lp alain Gsew S, 40 mls

Lulyd o aily cho Gl ails o Shes 5 50 I3
Jglaz 5o Jlo 50 5 550 90 bamsgia ;0 (5 Lol gl 5 Jlo
Slge arasds Slae Jloys Lyl b o cwlodd z0V 4 #
JGl casls o Slae ;0 daoxe Jlail pge Bl s (6 iwgid

ol Jloy bl pis 53 &ils 5 Shac b anllland yg0 Slive paplS (ygum 55 45205 @l £ Jouo
Table 6. Results of stepwise regression analysis of studied traits with grain yield under

normal conditions

Variables W juiio 2 3 4
wliose  4ea7 1002 52.63 89.04
Constant

Blu & g pawgid Olgo (amai’ 54 o5

Stem partitioning
4ils 8 ySloe 50 duzxo JUG! poaw
Remobilization portion
Sazxo Ll
Remobilization
Al &1 (g mgis Olgo (amasi
Spike partitioning

5421 3.25 -27.04
-2.06 -5.09 -5.07
88.37 90.76

35.91

R? o oo 0.52

0.73 0.86 0.87

Lylps joculs als o Slae 5 sude 31 (6 5uwgid 0lge
5 Cute (Sad aBlo 4y (3wgid Slge arass Jbo s
9 oo 43525 3l ookl b Lol il ails o Slos b jlo sine
owwwﬁ5wu‘f\xww
als o, Sles ;9500 Cho Sl (Seen Lo a5 0l
Cot ] dild 0 Slae 1 s yuf e O S alalgas
Slails o ,Slee j0 daze JEnl ppe (5,Lol adad Ll
e (A Jgaz) clls wils o,Sles o dxe g Ce
P s O jgody > 81 als o, Slee 0 sazme Jla]
3 g i e Ojgods Lol il wls o Sles 5 oo
S 8dee p (sonfian e St Sl sazme JUII Glie )b
foofinns o O jgody Gud ddoxe JWl e Loy Llas als
Sogods alls o Slas jo dame Jlnl g G,k )
ays.ab)l)é,;isg;pdl)ajloo)mijﬁé
o, les )0 Sazme JWl g Yo Foe g B peiins Ll
Wlo o Sles alS L aS aas oo lis byl g0 10 0 als
O3l G0 leay sowl a8l ol 8l st 365 e
aS Sl 00y gz 30 Sloyud Blge dume &je i

Ll 5o wls 5 Shas e Slio e 4555 ol

Slge Lamass Olas a5 ol (lis (A Jguz) sk, Jby
sl ails o Sloe o daze Jl g g aBlos 4 (6 5iwgid
Slas ol plas ails o, Slas p jlo gime g (ke i il
i & gid Slge arass g suze JUI ol
Aogr aild o Slas o Jxe g Cude s Hil 61l
JUES) s B2y 5l aBlos &y (g 50mg28 lge Larass (ljee
dazee JU Gliae Bosbo 51 g (ke Sl ails & Slos )3 duzs
2 ey St pl alits 4y (6550028 Blge yarass
3dils o Slae jo dasme Jl ppew cdls dils o Slae
(i e ] s 5 5insid Slge S o
4 g dlge parass g suze JU! lie &5k 5l
Oy w0l L ails o Slos y pulinns . Cuie Sl alis
4 g Slge parass Cowd Gl 5l oaze JU
s e 51 ails o Slose ;o dame JaU! g ¢ a8l
2 e yof Sl aliin 4 (§5mgid Slge arads g e
3 5 Al 4 (g8 Blge awass .l ails o Slae
Sazme JU! fogew 9 48l 4y (5 nsgtd Slge (arads &b
Jl e G 31 5 (oo moions st 51 als o Shac 5o
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olas Sl Lis Lyl jo ails o,Slee 1) Coude 5t @ b a5 kil o ) alls o Slee falS
el L (Nouriyani, 2015) Ko 5 Sb,s .ol Ol o cae g Cdio pudiine il s axgi bLsled ol
s olien 935,5 IS Cole 425 5 Gy 43 Sem o G Ll 5 el Sl swa JU
a3 YA 4z g b Slidles )5 al> o 0 SLis (39 5 5> YU Loyl sazme JES Gyl a5 slacusssy a5 cuils bl
Ole g Jlo g Jasl s jo Slas o 3 550 lozeds Ol s ) adlas jo .clls walys oYL (60, Slee Jouily ol
Aoy AF azg b saze m)s0 mte 5 Gyl Fawgd Olie i go (Bahari et al., 2014) Ko 4 55l

el glolis s byls o Slae o 555 olaica i LSl ol 1 50 daoxe L] g 9 Sz el

gy Jloi bl 53 &5 3, 5has 1 o Sl cole a5 ¥ Jgor
Table 7. Path analysis of traits affecting grain yield under normal conditions

Indirect effect oo gl 31
Sgo (pmazs Sozxo JWEG! g
poeiomo yil Bl a4y gyduwgid  Aild o Slos o _— flpm .
isbl Direct stem Remobilization o9 JUK!  alcuw a4 (g 5wgid
Variables  yuiiko effect partitioning portion Remobilization Spike partitioning
Bl & 3hwgiS dlgo (apadi g gpe - 1.2 1.73 0.16
Stem partitioning
aild 8 Slos jo duzmo JUEG| oo -1.08" 0.36 ~ 154 0.05
Remobilization portion
o emeJEl g -0.46 1158 - 0.11
Remobilization
e &1 $3gS olgo (apa® g o -0.19 021 0.51 -

Spike partitioning

Error=0.36 ouiledl il

ol gl Loyl 50 il 0 )Khas b andllaod yg0 o pARLS (g 55 41525 i A Jgor

Table 8. Results of stepwise regression analysis of studied traits with grain yield under irrigation
cease conditions

Variables b o 1 2

Constant ol sus 58.51 37.33
Remobilization portion Qils 8 ,Slos 50 dazxo JWEG! i -1.07 -1.45
Remobilization Suzxe il 39.98
R? O o g 0.57 0.86

bl b Ly pds 50 4ild 3 Sl b axfllad y30 i pEaplS (g5 5 4325 ol A Jguz
Table 9. Stepwise analysis of traits affecting grain yield under irrigation cease conditions

Indirect effect fraiionno gl 1
39 ddxo JUG! g
e 51 ails o yShos
. Direct Remobilization portion Suxo JLasl
Traits olao effect in grain yield Remobilization
Remobilization portion  4ils 3 ySles y3 oo JUl pgw  -0.97 - 0.30
Remobilization amount Sazxe JUWSl gliwe 0757 -0.38 -

Error = 0.37 sailedl !
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