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Table 1. The number of studied bread wheat genotypes

o Lol 2] Liceo
Number Genotype Origin
1 Sardari-H86 IRAN
Azar-2 IRAN
3 Ogosta/sefid ICARDA
4 Ptzniska/Ut1556 ICARD
5 MARAGHEH-79-80 IRAN
6 Cross/Alborz IRAN
7 GB254 IRAN
8 WESTON/VE ICARDA
9 Dougu88/Ghafghaz ICARD
10 PASTOR ICARDA
11 TRKI13/KAUZ ICARDA
12 92ZHONG257 ICARDA
13 TURKEYPYT-99-200-13 ICARDA
14 Sardari IRAN
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Table 2. Results of climatic properties of experimental
location in 2016-2017
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(o heo) Temperature
Months ol Rainfall (mm) °C)
October o 0.2 20.1
November bl 184 16.2
December 5o 6.5 6.6
January & 75.9 7.0
February Ry 121.7 3.4
March il 81.4 8.8
April 99,8 140.1 13.2
May S S 5 9.7 19.6
Jun olo 5 0 24.5
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Table 3. Analysis of variance for grain yield and agronomic traits of bread wheat genotypes under dryland conditions

Mean squares Ol o (5l
‘ .
Jsb b A3 53 e
a0 Sy elis) . JSSly alcaww slass Wl odldolaw ol s
Olpdi @lo @l plant  Spike peduncle &XF<5°  1000-grain A S
S.0.v df height length height Spike.m weight  Grainspike!  RWC
A 2 1339.48 1.109 162.63 49238.83 119.91 206.54 75.35
Replication
2 13 630.45™ 1.583™ 43.78™  13872.32" 68.69" 135.69™ 191.75*
Cultivar
oLl
: 26 70.36 0.44 30.68 3813.01 10.33 46.79 46.45
Error
(09) Sy o 55 1175 1197 1740 1592 8.07 19.23 10.51
C.V%
Table 3. Continued alol .Y Jgus
Mean squares Ol po (5l
Ol )
Olyse U5 b 5 sl G gy 0laes U g, olus
PESRS B - <
i _ odax Total ) el LY S )y
Olpdi @lo - 6351 proline chlorophyl 4ild 3 yhos oologes Harvest  Days to Days to
S.0.V df content 1 content Grain yield Biomass index flowering  maturity
A 2 43.68 1.25 90251.76 2650491.29  98.48 168.50 764.45
Replication
=3 128.98™ 1.76™  2375352.16™ 6536723.62"" 91.55™  47.02%* 83.48*
Cultivar
oLl 26 33.98 0.56 36478.19 689155.99 52.64 13.16 36.45
Error
(s Sl cure 1915 2117 16.46 1575 1496 3.10 3.60
C.V%
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Ns: non-significant, * and **: significant at 5% and 1% level f probability, respectively.
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Table 4. Variation components, genotypic and phenotypic coefficients of variation and broad sense heritability of

different traits in bread wheat genotypes

olsle sli=! &9 apd SRy &)le
. Variation components. Coefficients of variation. ey
wleo P 9 P 98 Broad sense
Traits Genotypic phenotypic Genotypic Phenotypic heritability
BB eyl 9g 15.67 2.59 3.05 72.01
Days to flowering
Sy U ig) o5 e 2783 234 3.12 56.34
Days to maturity
“y el 71.78 107.23 8.47 10.35 66.94
Plant height
S deb 5 17.96 7.19 12.65 3235
Peduncle height
e Jgb 0.28 39 9.67 11.38 72.20
Spike length
Girorio 0 abis sl g1y g 3468.08 12.93 15.18 7251
Spike.m™
Al 53 als Sl 2022 33.92 16.01 19.78 65.52
Grain.Spike!
sblpok 459 17.17 9.58 10.39 84.96
1000-grain weight
Srelemiglyne 4o 43 63.91 11.18 12.84 75.77
RWC
oan ol 3y g6 42.99 19.62 22.86 73.65
Proline content
FdBel ol g 0.35 19.01 21.22 80.18
Total chlorophyll content
looyas sea718 593838 33.89 34.15 98.46
Grain yield
ol 1461892 1634181 24.43 25.83 89.64
Biomass
wdlpasls g gs 2.88 6.86 10.52 425

Harvest index
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Table 5. Correlation coefficients between the studied traits of 15 genotypes

Traits Ol 1 2 3 4 5 6 7
1 PE G 59, olaxy 1
Days to flowering
2 ‘;..\.5...;) & 39) Slowy 0.68** 1
Days to maturity
3 Spedl s 0.38° 1
Plant height
4 e ds 19 016 069" 1
Spike length
5 Jdsb 53 st 070" -0 1
Peduncle height
. alovw o o sl ) 0.28 0.10 037" 0.09 1
Grain.Spike™!
7 “lol® o 005 0.09 0.11 -0.05 -0.04 -0.29 1
1000-grain weight
8 airoyio o b dlaxi ) g 0.09 0.08 -0.04 -0.05 0.11 -0.09
Spike.m
9 Srelemiglyzne 93 -0.26 -0.17 -0.24 -0.36 -0.12 -0.28
RWC
10 odanole 0410 049" 022 0.03 043" 031 -0.06
Proline content
1 FdBslole 004 012 007 004 000 003 048"
Total chlorophyll content
12 el 14 -0.32 -0.15 -0.03 -0.32 -0.13 -0.09
Biomass
13 a8 050" -024 2028 026 021 0.1
Harvest index
1 abosdes 00 L0537 017 -0.14 -0.31 -0.25 0.36"
Grain yield
Table 5. Continued alsl.d Jous
Traits wlao 8 9 10 11 12 13 14
8 &0 0y ‘U.u.w Slawy 1
Spike.m
9 = T . .
Tl g lyzme ) oo 1
RWC
10 . KT
ool o5 023 1
Proline content
11 5 405
Fdolole 051 os0t 027 1
Total chlorophyll content
12 el 066" 0517 048 0.53 1
Biomass
Clold g Ll
13 0.17 0.12 0.27 0.19 0.11 1
Harvest index
14 looyfdas ) 5y 0.55™ 0.61" 0.52" 0.85™ 0.57" 1
Grain yield

oy ) 50 Jliol mhaw )0 jls S g 0 giee € oS5 4 s g % DS
Ns: non-significant, * and **: significant at 5% and 1% level f probability, respectively.
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Table 6. Stepwise regression analysis of grain yield in bread wheat genotypes under dryland conditions

R?partial
Ogaw )5y ol g t ylade £33 39551 ondbzusmai R?
Fixed variables ol e B) (t-value) (VIF) b )l &
Intercept oo 3 oy -2417.69 -16.56™ - -
Biological yield S 3glam oS los 0.40 36.29™ 1.41 0.66
Harvest index sy asls 48.85 26417 1.07 0.21
1000-grain weight als 4158 39 7.45 2.74" 1.04 0.11

GY =-2362.82 +0.42 (BY( +49.82 (HI) +6.98 (TGW) = Final Model
0.98 =(Adjusted R Square) colpmnas s o pd

e 3)ls pBapls o )S; i jo &5 wiies Slio
allas jo aiiS o a1 0 Sles 51 YL ao 0 g 00l
wa>Ls 5 (Golparvar et al., 20006) ) Sen g 55, S5
azy 0 Fie Slho plpea puleg oSles 5 ciloy
Slas aSepl a4 azgi b oaiload )18 o Slee &l s
wlo o Slas 05,8 1530 wlog 0,Sles g Cuiilopy asli
5o ils o Slas S50 Slao plo ol jslhateas ool
il jazlis g ulega o ,Slos Dlao Bi> L pgo dl> 10
slp pBapl Somw)S) wps (Jiw slopite
as ols las gl ol bl o Ll jo als o Sles

59 Olge 0,3 d Jore b (35 b g 00iiS Fiiweid auie b
ails o ,Slee Liulidl el culpdye a5 Wb oo (ial38l oLS
32 05 S (o) 20550 0, 8dae lizl (e j0 00 5 o0
‘\.}9.) L: sd.sbéso ULM ]‘" L)'" aS w‘ oA JAA O)|3 alo
aS Sl dils 5 Shae 2> 0,31 als Jlia 59 aSpl @
Cowl atiilgs saisS Jawd Jole S lgredy ol oo JaSiis
OHlar 5 gl les Gl g 1) Ii2] ple rals
SopasS (59, p stolie Guios ,o (Amini et al., 2005)

‘C,u.‘:;b).g ua.’>Lw ) U"L"}"’ Cho 99 as dﬁoyoi U")‘)f (PP



v-q w0 Ll 50 (b pasS lacaisi; (Sojels ds ST Olis 5 ails 3 Shoe o Luly)y (o 2 s pol 5 3 B Slonks

s dz a8 (Sgm ) el Wl B 5 ilate SLalS'
b oo pRals il o Sles wb il (Saww, B,
o> Jleel L (Mostafa et al., 1996) .||,Ken 5 alacs
5 000095 PB) Al joebs al>pe 3 (SiS S )
b o095 08 S 9,Sles a5 0305 oamlie () bawgle
VA Loy brsgie o8, g coye ¥ s Sis 5l ol
O WYL (Sod 4y dxgi Ll oS wo o TR L
Jle>l 3529 (s (sl Joe 3 0083 g (slapiiie (S
Variance ) ubjly pyg5 5556 5l s we ony
ST 57 Jgaz) easeslawl (inflation factor: VIF
R oy dgg i las all Ve 5l 555 Jlade o)
Farshadfar and ) col Jéie gbese o b
&y (VIF) Luib,ly ¢85 556 .Javadinia, 2011
Gl e pl aS 0l dwle o oo ;o 00is s (sl pusie
b w0y 397y pas Solas g V5l S b pesie plos
Sl yaie 6l LS Cole a0 S5 ge Gl ysie G
shulrs e calple b absl (Sgew 35 Joe 4y oals s
A s e (lsieds gm0 )90 Slao plos aS
32 i 9 Sedlsp (aPld (lege e du il 4135
3easlcwsd mls G (A Jgaz) wind Jow o)l wils
Slio wlio plo b ails 5 Slas gl cule gl 4320
Il als i s s cudloy Lasli (eloge 5,Skae

A Jgaz) ascsls ails o Sles 3 oYb 5 Codle puitiens

A5 Gy Sy Aolae o)lg oS 090 (ho sl (g n Gl
S50 a>oi |y ails o Slae Sl sy 5l aw 0 Y8 oleiia o
b 59, olows g ayesie ;o alitw olass ljlany (Y Jgoz)
WAl (Ggrm )5y dolae 3)l5 a5 Wog: gan Dlao (Farw,
g |y ails o Sloe Ol ypss 5las )0 FY gy ol o 4y g
Osn Ol eyndise Su3elssed Slio o 0 S
Odon qeas w538 Az g |) alls o Shee Sl s (it
@ ol 5l b 5o @l Sl (Sddnid &b S
Sl Sy g S SRS ) sy 4l
ol cos (dy, (Geravandi et al., 2011)
(ol Jols ol wile Sglae (sloos Slos wilgs oo
bbb Conls (Joko clid 5 (g n LS Lo 5l bl
5900 5wl axals 1y olyT sla JGol, Bis 5 Jekwiyg,o
Syl Jolas i ools fyieas s (ALS (slo sk
5% b slaws Sdo S oo Joe J5STg 5 g (o
e 3)ly (sologgine 5 Sude (g )T ) capd b goye st
Seal oaimsLas a5 (Y Jgoz) 08 pllapls (9 3
o hull 0wl o Slee Ol Ay 0 Che ol
olasi Cuto 04 oo oaalive ¥ Jgaz ;0 a5 jebjlen .Conl
3y oad Jae o)ly (i (Ggam Sy po b (Sam) U )
Al o Sles b b pe g (e (Kion )l (350
FEre 1y 093 gai g ol olhgd obS aSpl 4y azgi b oy
a2l ol il )85 2SOl Ghss 4 b aes e ol

30 Juo o puiio jl il (23 Ll g logu Cbmo B 31y Al 8 ,Sos (gl pBWEL g )5y @ i gl Y (9o

e bl 50 (U pulS slrcui s

Table 7. Stepwise regression analysis for grain yield after removing biomass and harvest index from independent

variable in bread wheat genotypes under dryland conditions
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Table 8. Path analysis based on correlation coefficient in regression model on grain yield under dryland conditions
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Table 9. Path analysis based on correlation coefficient in regression model after removing biomass and harvest index

under rainfed conditions
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Abstract

In order to investigate the relationships between agro-physiological traits and grain yield in bread wheat, 14
genotypes under rainfed conditions a field experiment was conducted as in a randomized complete block
design with three replications in the research farm of Payame Noor University of Ilam with three replications
in the 2016-2017 cropping season. The results of this study showed that the studied genotypes, except for peduncle
length and harvest index, were significantly different from each other in terms of other studied traits. The studied
genotypes showed good diversity for most traits. The results of descriptive statistics showed that the highest
coefficients of phenotypic and genotypic changes were related to grain yield. Examination of correlation
coefficients of traits showed that the highest positive and significant correlation coefficient was between grain
yield and biomass (r = 0.85**). The results of stepwise regression analysis in which grain yield was considered as
a dependent variable against other studied traits as independent variables, showed that the three traits of biomass,
harvest index and 1000-grain weight accounted for 98% of the model changes. They justified the relevant
regression. By removing biomass traits and harvest index from independent variables, stepwise regression analysis
was performed for grain yield in rainfed conditions. The three traits of proline content, number of spikes per square
meter and number of days to maturity in the model explained about 62% of the changes in grain yield in rainfed
conditions. The results of path analysis showed that the most direct positive effects were related to biomass yield,
number of spikes per square meter and harvest index. The results indicate that there is a high genetic diversity
among the bread wheat genotypes studied in dryland conditions. Biomass, harvest index, proline content, number
of spikes per square meter and early maturity can be introduced as selection criteria for improving grain yield in
dryland conditions.
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