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Table 1- Results of stepwise regression anaysisfor grain yield under non-stress conditions

Joo 43 00l 3415 (L it .
(W)
Jolye Added variables to model e )
50939095 S s ol sue NPT Cretd RFos-:-wg‘ )
E gv]/gg Regresson ~ Constant (g5, cddlopesle :f‘“’;’ it
Chromosome steps Biological Harvest index J;?
saies _ yied@ i}
1 0.69 0.18 - 0.247 8.23
2 -1.63" 0.32" 0.05" 0.962 27714
Joo 4 0uls 05lg (b yuiio .
Jolye Added variables to model e )
@s;’:;/:é é.s,w - ol sus 5 <l R RFawf )
) . e " 5 ression
Red/CS Regresson ~ Constant  cudlop pld g5 r;.i:;‘ *
Chromosome steps Harvest index Biological JR2
series . yield (g) -
1 0.2% 0.067 - 0.654 40.63
2 1777 0.057" 0.31" 0.983 599.04™

TN 910 Jlol o j0 s cme g Jlo e pd cud g 4 *F, NS
ns, *, **: non-significant and significant at 5% and 1% probability levels, respectively
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Table 2- Results of stepwise regression anaysis for grain yield under stress conditions

Joe 4y 00y 3519 (gl ko

Added variables to model b
Jole 51 ooy [¥31) B E. §
oy Slaae SRS e sl sl T e ?2 .
S Regression ~ Constant ‘J*‘*‘ » i 1000- Soelem cutloy ol €9
9939035 steps Grans ke  seed  Biologicd  Harvest Ad‘;’zaed
Tim/CS P number weight  vyield (g) index
Tim/CS spike @
Chromosome 1 0.17™ 0.045~ B - - - 0.42 16.95"
series 2 0.78" 00547 024" - - - 0.735 3157
3 -1.79° 00567 0277 051" - - 0.881 55.14"
4 1777 00527 0247 00477 0.052" - 0.903 51.92"
5 -1.23 0.009™  0.012™ 0.017 0.22" 0.032"" 0.974 165.98"
6 -1.27 0.007" - 0.015" 0.23" 0.033" 0.975 218.24"
Joo 4 0uls 09 (o o o
Jo e Added variables to model j e Foss
S ogeeSy b asl ol bl - . o S d
- Constant . . . ‘ (Al 058 cnbmas  ReEgression
. Regression bl alcow Al 4o : )
0939095 steps " i 1000-seed weight  Adijusted
Red/CS Harvest Spike  Grains per @ R2
Red/CS inde>§* number spike _
Chromosome 1 0.13™ 0.038” - - - 0.568 286"
series 2 -0.25® 0032 0.16° - - 0.635 19.29°
3 -1.25 0.012"  0.29 0.055 - 0.781 25.9
4 -1.46" - 0.35" 0.071" - 0.768 357"
5 -2.37" - 0.34" 0.069" 0.055" 0.835 36.47"

TN 570 Jlit mdas o jls fns gyl gire pf i 5 L** ¥ ns
ns, *, **: non-significant and significant at 5% and 1% probability levels, respectively
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Table 3- Path analysis of grain yield under non-stress conditions
@2 yb 3 i ué 1 S g i
wles s 51 Indirect effect via &15 5, Khos b
9959095 5 Traits Direct effect S50 9w & ySlos ol el Correlation with
Tim/CS Biological yield (g) Harvest index grain yield
Tim/CS Chromosome G ;) &),J,u 3 ySos 0929 i -0.398 0531
series Biological yield (g)
bl as i 0918 -0.403 - 0515
Harvest index
B2b 3 o yud 531 nro ) i
ol oo 31 Indirect effect via ails 8 Ko
99389955 S Traits Direct effect  (2,5) S jglgw o Khos Cuils y L Correl.atio.n with
Red/CS Biological yield (g) Harvest index grainyield
Red/CS Chromosome ;) &;91 el Sloc 0574 ] 0.148 0722
series Biological yield (g)
bl asli 0.697 0.122 - 0.819
Harvest index
o5 bl o ails o jSles cole ay i —F Joux
Table 4- Path analysis of grain yield under stress conditions
G 3l ey 51 wops
» Indirect effect via b (Koo
u'-‘w foiioneo ™) S Slos &Il 039 g0 ails oluad 15 o Slos
Traits Direct  cuilsy (#55) S5edgm 5 Al Correlation
effect Harvest Biological 1000-seed Grains per With grain
index yield (g) weight (g) spike yield
99095 sy Slbpsle g0 - -0.252 0012 0.055 0.574
Tim/CS Harvest index
Tim/CS Sy390m 0 Slos
Chromosome <
series 5 0782  -0.245 - 0.006 0.024 0.568
Biological yield
(9
(p5) 413 5138 559
1000-seed weight 0114 0.079 0.044 - -0.023 0.236
(©)
e pailodlasi 009 0386 0.175 0.024 - 0.668
Grains per spike
G 3 lionnn yul i1 oy
» Indirect effect via b (Koo
wles dins olass 50 &3l Slas 1o 5 Shos
Traits Direct alis aliw () 40 5152 039 Correlation
99390955 S effect  gpike Grains per 1000-seed weight ()~ with grain
Red/CS number spike yield
Red/CS s olass
Chromosome Spike number 0.692 - -0.146 0.016 0.562
series . . .
et o ailoolas g 5q1 0146 - 0.086 0.554
Grains per spike
(p,5) 413 5138 ¢y 59
1000-seed weight 0263 0.041 0.023 - 0.328

@
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Table 5- Discriminant analysis to determine the cut-off point dendrogram of cluster
analysis under non-stress condition

Wog )5 olaxs ¥ s 9o &l5 sf‘%.s'»f« o]
i508,5 Number of Wilks’ lambda Chi-square Significance
‘5"’_:__’:/ - g’“ groups level
i
Tim/CS Chromosome 2 0.011 76.1 0.000
series 3 0.14 33.1 0.000
09390955 & 2 0.035 535 0.000
Red/CS
Red/CS Chromosome 3 0.26 21.6 0.017
series

o5 lalps o slades 4 ) Jol 55,008 op Jore el sl a6 4328 7 S
Table 6- Discriminant analysis to determine the cut-off point dendrogram of cluster
analysis under stress condition

:°ﬁ;§ T 5z 9o sl Solo o gl
093909 )5 (& yuw ;roups Wilks’ lambda Chi-square Significance level
Tim/CS
Tim/CS Chromosome 2 0.023 644 0.000
series 3 0.132 34.4 0.000
Red/CS se55505,5 s 2 0.012 70.71 0.000
Red/CS Chromosome
series 3 0.097 37.26 0.000
Dendrogram
Ward Linkage, Euclidean Distance
-56.59
7 A ittty (eituitei
kS
£
v

A sn

1 5 18 33 2 6 12 14 20 3 17 21 7 13 4 16 19 11 & 22 10 9 15
Cbservations

Figure 1- Dendrogram of cluster analysisfor Tim/CS series under non-stress condition
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Figure 2- Dendrogram of cluster analysis for Red/CS series under non-stress condition
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Figure 3- Dendrogram of cluster analysisfor Tim/CS series under stress condition
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Figure 4- Dendrogram of cluster analysisfor Red/CS series under stress condition
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Abstract

To evaluate relationship between grain yield and its components, two series of
wheat's substitution lines including substitution lines of ‘Timstein’ into genetic
background of ‘Chinese Spring’ and ‘Red Egyptian’ into genetic background of
‘Chinese Spring’ and their parents were tested in a randomized complete block design
with four replications under water-stress and non-stress conditions in a greenhouse in
2014. Stepwise regression analyses showed that yield components contributions for
seed yield variation were not similar under water-stress and non-stress conditions. So
that, under non-stress condition biological yield and harvest index and under water-
stress condition the number of seeds per spike and number of spikes explained a higher
percentage of variations for grain yield. Biological yield and harvest index were entered
into model in three cases out of four regression analyses (two substitution lines series
and two conditions) and thus it was deduced that these two traits are the most stable
traits in explaining the variations observed for seed yield. Path coefficient analysis
showed that biological yield and harvest index had direct and equal effects on seed yield
at non-stress condition for two substitution line series. The highest direct effects on seed
yield under stress condition for ‘Timstein’ substitution line series belonged to biological
yield and harvest index and for ‘Red Egyptian’ substitution lines belonged to the
number of seeds per spike and number of spikes. Cluster analysis, based on Ward
method and by using Euclidian distance, classified two substitution line series under
water-stress and non-stress conditions in three groups.

Key words: Cluster anadysis, Path analysis, Stepwise Regression, Wheat
Substitution Line.
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