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Table 1. The name and pedigree of the used lines

)L&.::BJLA.;;‘ aﬁfa}ru

Entry no. Name and pedigre

Ws-82- 9 (control 1)
SIRVAN(WS-85-10) (control 2)
Azd/HD2172//V83035/3/Tjn
Shuha-5/Byt

Bocro-4/Marv
FRET2/TUKURU//FRET?2
KAUZ/PASTOR//PBW343

WAXWING*2/KUKUNA
SUNSU//RDWG/MILAN

ND643//2*SERI/RAYON

PASTOR/TILHI

TAM200/Kauz
E-88-2
E-88-3

N e O E o RS2V U b LR —

BOW/PRL//BUC/3/LUANA/4PASTOR/3/KAUZ*2/OPATA//KAUZ
BABAX/LR42//BABAX*2/3/VIVITSI

CROCI/AESQUARRPSA9224)//OPATA/3/BJY/COC//PRL/BOW/4/BYJ/COC/PRL
CRO1/AE.SQUARROSA(205)//KAUZ/3/BJY/COC//PRL/BOW/4/BJY/COC//PRL/BOW
D67.2/P66/270//AE/SQUARROSA(320)/3/CUNNINGGHAM
OK&82282/Bow/NKT/3/Sardari-HD75
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Table 2. Eigen value and eigen vectors of three first components for different traits under terminal moisture stress

condition
IR do,0 0 b g, do, 0 0 b, Slyize oo Laas 5 Az ol 5o alas olass
o=kl e Sledlos S sl S, & Fe & S
adlge Present of Daysto 50%  Days to 50% ol No. of No. of
Component  variance heading anthesis RWC ELWR tiller per m’ Spikes per m*
1 34 0.28 0.25 0.21 -0.31 -0.11 -0.11
2 28 -0.24 -0.21 -0.23 0.13 -0.39 -0.39
3 9 0.12 0.13 -0.12 0.27 0.11 0.13
Tables 2. Continued Y Jgoz daldl
5 o ol PRRHAST
i - bt 039 b 508 0559 Sr b
- il oy No. of S5y o3 Spike Grain Al s TR
e " spikelets ~ Peduncle  yejoht  weight " e
Component Present of PIKEl weight welg Weight per—. Weight of ~ Flag leaf
P variance per spike & spike spike straw length
1 34 0.32 0.13 0.29 0.26 0.30 0.23
2 28 0.004 0.31 0.27 0.30 0.11 0.09
3 9 0.009 0.38 0.18 0.21 0.07 -0.49
Tables 2. Continued Y Jgoz sl
aalse ol )y 5l as e oz Sy rhw culs y el wolaidl o Slae 005 s 0,Slos cls y axll
Component Present of Flag leaf alo Grain yield  Biological yield HI
variance area HL of spike
1 34 0.29 -0.03 -0.22 0.20 -0.28
2 28 0.09 0.23 0.22 -0.15 0.27
3 9 -0.43 0.17 -0.008 0.20 -0.22
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B ha e P ot
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£ 12 e, B O09F Caan 3 0ySles
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T
-2.5 \;:'ahn..u;-c-l?:s:
LA 0a ® hnyn0- B33
5.0 |
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wson e She WL oL pasS (Y Ve O3l (b jlages -) SO
Figure 1. Biplot graph of 20 bread wheat lines with 17 traits.
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Table 3. Mean of studied traits in 4 groups derived from cluster analysis under terminal moisture stress condition

Qoo B b, Qoo B b g, ol Glgime 58 o L ey Aoy olass o 5o aliw sl
ek SLadlos 5 s oxd gl sla S & &
dlg> Days to 50% Days to 50% RWC ELWR Tiller numbers  Spike numbers
Cluster heading anthesis per m’ per m’
1 171.1 178.4 72.2 36 720 663.3
2 174.2 183 77.7 31 9233 866.7
3 174.8 182.4 79.5 24.6 874.2 812.5
4 175.6 185 79.1 24.2 665.2 612.7
Tables 3. Continued Y Jga aall
SS9 0lS 59 5 o olass
abes RS rdsb b b a5y akee 0 ISl o3 alos
Cluster Flag leaf Spike Straw Grain weight Spike Peduncle Spikelet numbers
length weight per spike weight weight per spike
1 19.6 0.4 0.9 1.3 0.3 13.7
2 18.7 0.4 0.8 1.1 0.3 13.1
3 21.0 0.4 0.8 1.3 0.3 14.7
4 20.3 0.5 1.1 15 0.3 14.9
Tables 3. Continued Y Jgaz aalol
4‘“’9’ w‘b).lua.‘>l.w céyw)b)s.l.o& 6Qw‘o)s.l.o$ AL.uu p}f&ffc!a,a
Cluster Harvest Index Biological yield Grain yield Spike Harvest Flag leaf area
Index
1 23.2 19951.6 4432.1 70.0 18.7
2 20.9 20159.7 4113.0 67.7 17.0
3 17.7 22045.8 3813.6 66.1 21.5
4 18.0 221833 3907.9 69.7 20.9
-74.70
z -16.46
41.77
100 .OO Ll Ll 1 1 1 1 1 11 Ll Ll 1 L L L
1 16 7 15 9 14 b 2 5 10 12 3 20 13 18 4 8 11 19 17
Observations

sy G Ll il 0 oy 950 Dlao caled (e eluly Ward: (g, 4y piS 0¥ Y (aiatigs -V IS0
Figure 2. The clustering of 20 wheat lines based on Ward’s method according to similarity matrix.
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Table 4. Discrimination function analysis for evaluating the accuracy grouping of cluster analysis

e b i ) Jolo slasy S

4355 5 Jeol> (slaog )5 Groups from discrimination function analysis

Slasgs 1 2 3 4 total
Groups from cluster ol KW olasi as o olawi wsy olasi oy R KPRV
analysis No. Percent No. Per. No.  Per. No. Per. No. Per.
1 7 100 0 0 0 0 0 0 7 100
2 0 0 4 100 0 0 0 0 4 100
3 0 0 0 0 4 100 0 0 4 100
4 0 0 0 0 0 0 5 100 5 100

Jis gloyeeiio lgie @ 00l b)) Slao plo g ataly ot Glgie @ (ol o Slas o5 &y oI5 (50 )5, @l -0 Jgur
Table 5. Stepwise regression analysis for grain yield as dependent variable and the other studied traits as
independent variables

Slao lp Ggam Sy cuyo Cumulative
e lawe 5l e Regression coefficient for traits Coefficient of
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1 2 3
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Table 6. The effect of remained traits in stepwise regression model on grain yield via path analysis

podine il
Direct effect

Trait

5Shee b Siod oy
Correlation with
grain yield

osb s
Indirect effect via

2 3

1.58
1.06
0.11

2. so55 e (Biological yield)
3. o 0l GlgeRWC)

-1.23
-0.85

-0.83 -0.062
0.03

0.69
-0.13

0.35 -0.39

Residual effect= 0.29

<Y =ouiledl 31
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Abstract
To evaluate performance of multivariate statistical methods in detection of the most important

effective traits on grain yield of 20 promising bread wheat lines and for determination of the role of
each trait on yield changes, an experiment was conducted based on randomize complete block design
with 3 replications in 2011-2012. Results of principal componentsanalysis showed that three first
principal components explained 72 % of the total variance. Accordion to the results, spike harvest
index, ELWR and harvest index had highest effects on two first principal components. Cluster analysis
by Ward’s method grouped the lines in 4 clusters. Discrimination function analysis confirmed the four
groups derived from cluster analysis. Stepwise regression analysis indicated that harvest index,
biomass and RWC were the most important effective traits on economic yield and explained 94% of
its total variance. Results of path analysis showed that harvest index and biomass had maximum
positive direct and negative indirect effect on economic yield, respectively, which can be used for
selection of wheat varieties under terminal moisture stress condition.

Keywords: Bread wheat, Cluster analysis, Discrimination function analysis, Principle components
analysis, Stepwise regression
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