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Application of Multivariate Statistical Methods in Grouping Selection of Wheat
Inbred Lines Under Rain-fed Condition
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Table 1: Charasterictics of Sardari, Owhadi, Azar2 and unknown variety (Roustai et al., 2017)

Unknown™* 2 3! ‘5»9‘_ ‘-”bf“_’
Azar2 Owhadi Sardari
_ 0009 G009 U009
Early Early Early
9 4 plie 009 & plie 039 & ool

Tolerant to lodding
o (e 4 pylie
Tolerant to grain loss
Tolerant to drought
bsgto o815 b oly0n 5, dphs adss
White spike with medium density
SloSlay,
With awn
SRV
White grain
p5 3237 &lsl5a ()59 Solee
The average weight of 1000 grains is
32-37 gerams

Tolerant to lodding
Gls ) 4 polia
Tolerant to grain loss
I SV DS
Tolerant to drought
bssie 65155 b olyan 5 dphos abgs
White spike with medium density

At g Sy aly
White and long grain
£S5 3T sl (359 Sk
The average weight of 1000 grains is 37

Sensitive to lodding
o (B 4 polie
Tolerant to grain loss
i 4 pylie
Tolerant to drought
Lsgie o515 b ol yotr 5, s 4y
White spike with medium density
SloSlay,
With awn
0upiS g duhuw asls
White and long grain
£ 37-39 &lslia ()59 (Silee
The average weight of 1000 grains is
37-39 gerams

HoSay,
With awn

gerams
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Fig. 1: The biplot diagram of the first with second principal components, as a result of principal components analysis in

169 lines of wheat
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Table 2: Analysis of variance of days to tillering, days to stem elongation, spike length, plant height, biomass and grain yield traits based on the square lattice
Slay e (pSlee
Mean of squares ol az o Sl s aolie
als o Sles 0983 s &g gls )| Al Job 2o48lu b 5, dsaxiy b 5, df Sources of variations
Grain yield Biomass Plant height Spike length Days to stem elongation Days to tillering
44537.854™ 248294.53™ 597.396™ 0.228™ 0.027™ 212.49™ 1 )l_)ﬁ_
Replication
1260.610™ 10207.724™ 85.687" 0.899" 10.93" 7.84™ 168 A J’ s “5_9]* )
Blocks within replication
768.627™ 5276.850™ 79.618™ 1.65™ 6.61" 11.97" 168 S e )l‘*“’
Treatments Adj.
645.718 3879.679 46.734 0.546 4.091 4.52 - selesl el
Error
13.65 16.32 13.66 7.19 1.24 1.36 1 (30,9) OV Sy o 2
Coefficient of variation (%)
fo) Jleisl mdaw jo jlo gime gl Sire é oS Sy sk g NS
ns and **: None significant and significant at 1% probability levels, respectively
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Table 3: Analysis of variance of days to booting, days to heading, days to anthesis, 1000-grain yield and harvest index traits based on the randomized complete block design
Slaye (Sl
Mean of squares 6ol az o Ol yasd 2olie
cbls el SISULINT 5 5, ol b 5, oz S 2 st B 5, df Sources of variations
Harvest index 1000- grain weight Days to anthesis Days to heading Days to booting
79178.275™ 36.043™ o 11.743% 18.935* 1 S
Replication
1508.481** 23.996%* 7.668"* 8.040%* 11.783** 168 Sy
Treatment
1304.106 11.211 3.220 2.284 3.84 168 halojl ol
Error
15.59 10.84 0.86 0.75 1.00 - (30,8) Syl o 52
Coefficient of variation (%)
foN g0 Jiol maw )0 jlo gime IS ge e o 4y s g NS
ns, * and **: None significant, significant at 5% and 1% probability levels, respectively
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Table 4: Eigenvalues, percentage of variance and cumulative variance percentage of four main components important in 169 lines of wheat

oS eilyls oy oslly o) oSy slake adlge o)lod
Cumulative variance percentage Percentage of variance Eigen value Number of component
31.45 3145 3.460 1
52.31 20.85 2.294 2
64.62 12.30 1.354 3
75.59 10.97 1.206 4
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Table 5: Eigenvectores of four main components important and coefficients of determination characteristics of this component in 169 lines of wheat

r2 ez 4dlse r2 pom adlse r2 p9d 4dlse r2 Jol adlse i
Fourth component Third component Second component First component Variable
0.113 0.3073 0121 -0.2991 0.201 -0.2965 0.291 0.2902 oez Uy,
Days to tillering
0.091 0.2749 0.060 -0.2110 0.019 -0.0913 0.561 0.4028 2ol b 59, _
Days to stem ellongation
w2 n S p Rk,
0.011 0.0969 0.018 -0.1158 0.496 0.4649 0.249 0.2684 : ]
Days to booting
0.001 0.0237 0.002 0.0407 0.556 0.4924 0.368 0.3262 ool b 39
Days to heading
0.0002 0.0130 0.005 0.0663 0.466 0.4507 0.311 0.2999 P 55)_
Days to anthesis
0.034 -0.1695 0.355 05126 0.002 0.0296 0.012 -0.0595 G i)
Plant height
0.320 0.5156 0.004 -0.0075 0.003 0.0362 0.477 03715 Ak Jsb
Spike length
0.621 0.7176 0.102 0.2743 0.030 0.1156 0.082 -0.1539 Al 39
1000-grain weight
0.005 -0.0690 0.003 -0.0494 0.289 0.3549 0.526 -0.3900 009 St
Biomass
0.003 -0.0515 0.529 -0.6253 0.004 0.0429 0.072 -0.1450 e
Harvest index
0.003 -0.0521 0.155 -0.3389 0.225 0.3136 0507 -0.3828 ailo o Slae
Grain yield

85,10 (abbgr e (y5im) Hrie adlie 10 1) el oo (St 45 dited Jlho 4 bgs e ol sad 00niS b lag] 55 aS Slar?
*: 12 that is underlined, related to traits are that have the highest coefficient in the component (related column)
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Application of Multivariate Statistical Methods in Grouping Selection of Wheat
Inbred Lines Under Rain-fed Condition

Abedi'", Z. and Saba?, J.
Abstract

In order to primary select high yielding and adapted wheat lines for rainfed conditions, 165 inbred lines of wheat with
four controls were examined in a 13 x 13 square lattice design with two replications in the agricultural research station
Zanjan university in 2011- 12. Days to tillering, days to stem elongation, days to booting, days to heading, days to
anthesis, plant height, awn length, 1000- grain weight, grain yield, biomass and harvest index were evaluated. The result
showed that the lines have significant differences. The results of cluster analysis by Ward method, categorized lines into
three distinct groups. The results of principal component analysis and biplat have relatively large computability with the
grouping of lines, too. This grouping was relatively consistent with grouping of cluster analysis. According to the
results of grouping and importance of traits in drought resistance and yield under stress conditions, third group lines that
were early lines with very favorable yield characteristics, tall and earlyness as the best lines among the 169 lines is
introduced and using these lines is recommended for future breeding programs.
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