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Study of traits in different barley types using factor analysis under terminal

drought stress and without stress conditions
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Table1-Analysis of Variance for studied traits in normal and terminal drought stress conditions

(Mean squares) Sl o Qﬁij

(drought stress)é.:;;; S (normal)JL
Sl b IS s s St B s NS Sl Lo S o B o
Source of variation Repeat treatment Error Percent coefficient of repeat Treatment error Percent coefficient of
variation variation
&S5 g 5 Shas 19.316%* 1.703%* 0762 8054 32.167** 3.058%* 0.942 7.769
Biological yield
6l 3 Slas 4.498%* 0.424%* 0.123 10814 3.262%* 0.453** 0.141 10.333
Grain yield
s els 251.404%* 22.845%* 9.257 10.176 388.243%* 16.291" 13.394 12.377
Harvest index
v ails O 0.815%* 0.127%* 0.033 16,641 1.764%* 0.186%* 0.048 16.816
Grain weight per spike
s 53 &5 sl 221.861%* 132.976** 11.558 128482 360.271%* 268.259** 26.104 12.491
Grain per spike
Ll a5 672.997** 70.991" 32.578 13923 609.403** 102.511%* 16.008 9.594
Weight of 1000 grain
S5 uf,\.‘..,) 15.250%* 1.583%* 0.311 0301 17.583%* 2.068** 0.583 0.409
Physiological maturity
Jos ;—‘:‘“J 20.027** 7.118%* 0.725 0429 24.333%* 3.583%* 0.394 0.315
Total maturity
gr e i sl 179829.938%** 15102.918" 8290.208 13.654 213702.833%* 29483.579** 6864.736 10.197
Spike per meter square
&l O4s 50595 Jsb 83.027** 19.808** 5.088 7533 111.194** 8.209** 2.497 5.066
Grain filling period
G5 O0ld e 0.906** 0.191%* 0.050 16019 0.777%% 0.167%* 0.053 13.693
Grain filling rate
A3 b, 77.194%* 8.959"¢ 4.467 1412 94.361%* 18.777** 7.118 1.766
Heading
d;L:_‘sl,,;J? G sy 88.194%* 17.118%* 4316 1338 90.027%* 8.747%* 2.633 1.045
Anthesis
Gy gl 1246.8617%* 44,7477 25.527 6079 505.75%* 40.121%% 9.325 3.295
Plant height
Sy Job 5.444%* 3.686%* 0.323 5915 9.750** 6.121%* 0.780 9.138
Awn length
o Jsb 4.750%* 0.614"™* 0.295 8471 4.892%* 0.651%* 0.191 6.306
Spike length
;.;..T O5,m Jsb 16.583** 1.061** 0.371 11.792 13.351%* 0.672"* 0.334 9.986
Sy
Extraction perduncle
length
Jﬁ\.u’ Jsb 31.861%* 21.066%* 2.618 8346 115.594%** 17.519%* 5.156 9.741

M)J\JDC)L)JJ‘:&NG)LATQ)‘\&‘%:J}?Q%e

* **Significant at 5 & 1% levels of probability, respectively.
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Table 4- Factor analysis for studied traits in normal condition

Traits Factorl Factor2 Factor3 Factor4 Factor5
&)}j’“ > -0.10257 -0.13407 0.74000 -0.57231 0.08218
Biological yield

wls s, -0.48668 -0.07420 0.74826 -0.19873 -0.03638
Grain yield
- ;‘ . &
e el 0.33928 -0.52112 0.64485 0.09392 0.39529
Harvest index
s als }
ke 1> 055 037319 14684  -0.01098  -0.06814 083778

Grain weight per spike
e 53 4l sldas

-0.85524 0.19875 0.08825 0.21912 0.14894
Grain per spike
s foa s
“RoA O 0.93076 -0.03382 -0.05647 0.01622 0.29926
Weight of 1000 grain
g se S
SIS 0.44939 -0.24938 -0.16193 -0.44271 0.57986
Physiological maturity
5 Lo
b = -0.04199 0.79403 -0.33765 0.26694 0.05815
Total maturity
W ko sldas -
ot 02 0.07930 85036 0.28215 0.14626 0.24384
Spike per meter square
s
Gl O 0050 5 0.82753  -0.06855  -0.08442  -0.31324 0.32472
Grain filling period
s 0d e e 0.96962 -0.02933 -0.05522 0.16436 0.14409
Grain filling rate
adow U
2 e B 000 0.70433 0.08532 -0.30607 0.06746 0.36518
Heading
Anthesis Slzdles 56 55,  0.92398 0.09150 -0.13038 0.01803 -0.24157
5 ol )|
Rl -0.11838 0.56295 -0.02395 -0.41270 0.47895
Plant height
<
1) b 0.00312 005968 0.88967  -0.00493  -0.12276
Awn length
o
= d b 0.30408 0.07838 -0.19458 0.88392 -0.01783
Spike length
I SaeT 00 J
g ‘; S22 ds2 0.16988 -0.05260 -0.07431 0.89227 -0.13138
Extraction peduncle
R
SN I 0.02876 0.94484 0.13043 -0.00588 0.18439
Peduncle length
/'LJ
£33 ek J b -0.01287 0.97275 -0.01540 0.08665 -0.00934
Second internode length
5y 5l die
23 J 6.18 4.54 2.62 1.92 1.43
Eighn value
Ly deo
oI e 32.54 23.92 13.77 10.12 7.56
Variance
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Table 5- Factor analysis for studied traits in terminal drought stress condition

Slis VS Y, S ¥, S S 0,556 5,556
Traits Factorl Factor2 Factor3 Factor4 Factor5 Factor6
P
SEEERSS 0.12662 -0.53406 0.02398 0.52738 -0.58225 0.05131
Biological yield
als 5 Shos 032511 -0.33150 0.10780 0.78747 -0.00557 -0.24034
Grain yield
Sl Lo -
s 0.24955 0.17714  —-0.14029 0.89215 0.18846 -0.09112
Harvest index
o @13 05 -
e 012253 _p82521 0.41140 0.25363 0.07630 0.13217
Grain weight per spike
PIW HEYR P
o e 049426 075147 -0.07284 0.23023 0.08156 0.27939
Grain per spike
s o
DA 0.62913 0.06508 0.59586 0.00708 -0.01626 -0.44163
Weight of 1000 grain
Sidpie S
ST QRS 0.15636 0.06153 0.24093 0.66607 -0.38203 0.45818
Physiological maturity
JE (St 0.88723 0.18843 ~0.10893 ~0.34984 ~0.01535 ~0.03391
Total maturity
0 e 3ldas
gt 7 2 e 024213 023962 026346 -0.14288  -0.02827 0.82012
Spike per meter square
HEWE R 5
4l O 009 b 0.07164 0.96576 0.13235 0.08397 0.14788 0.07399
Grain filling period
s Ak o
Gls Oy Sy -0.78059 -0.15777 0.16938 0.51354 -0.09374 0.16106
Grain filling rate
Ao )
P2 e B0 0.85381 0.08662 0.25945 0.19331 0.01569 -0.37981
Heading
Anthesis il o3 56 55, 0.94501 0.20376 -0.08070 0.12032 0.13595 0.11262
5 o ol |
et 0.38678 -0.10343 0.81493 0.11406 -0.21867 0.00910
Plant height
P
2 s -0.03348 -0.05885 0.27896 0.05847 0.82741 0.08258
Awn length
ko
b d g 0.16341 0.05770  -0.19479 0.13356 0.87983 20.12080
Spike length
I Sl Oy ,0 J
s f“; 012 sk 0.161%9 0.80064 0.37713 0.14560 -0.00703 -0.13526
Extraction peduncle length
R
SN d -0.15804 0.06827 0.92796 0.03354 0.06048 0.14116
Peduncle length
o Sl
£ A b -0.26941 0.32193 0.77680 0.02566 0.27795 0.24270
Second internode length
0% (V]
S 6.17 3.43 2.73 2.24 1.84 1.07
Eighn value
Ll
ool A0 32.48 18.06 14.37 11.82 9.73 5.64
Variance
" .
o=l rerd A2 32.48 50.54 64.92 76.74 86.47 92.11

Component variance
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Table 6- Cluster analysis for studied traits in normal condition

i 1 2 3 4 amal> u:iJl:ﬁ
Traits Average
5 g 2 Slas 12.759 12.005 12.041 13.339 12.536
Biological yield
i1y 3 Slas
©e 3.665 3.447 3.635 3.750 3.624
Grain yield
A =L
e 0.287 0.287 0.302 0.281 0.289
Harvest index
i 613 0
T 905 1.487 0.835 1.691 0.823 1.209
Grain weight per spike
o 43 @15 sluas
2 ) 38.833 27.333 33.167 21.416 30.187
Grain per spike
i
(LRARCs 37.700 44.600 43.400 43.500 42.300
Weight of 1000 grain
S50 5 S s
i’]f"_"a‘; i 186.333 186.500 189.333 186.167 187.083
Physiological maturity
K =
JE S 200 200 199 198 199.250
Total maturity
o 33 Al sl
& om 778.750 666.667 873.333 983.330 825.520
Spike per meter square
Gl Ol oyes d
TR .’L 32.583 29 31.083 30.833 30.875
Grain filling period
Lol Ce
TR 1.158 1.540 1.431 1.428 1.389
Grain filling rate
sadew b )9
e T o 149.750 152.833 151.500 151 151.271
Heading
Sl 03 56 5y,
‘ 153.750 157.500 155.500 155.333 155.521
Anthesis
5y ol
el 96.083 90.667 92.083 89 91.958
Plant height
L 9.667 9.500 9.167 10.833 9.792
Awn length
o
K Ik 6.650 7.167 7.117 6.850 6.946
Spike length
ISy FuaT 05 b
Extraction peduncle 5.458 6.200 5.850 5.933 5.860
length
o
Sy Ik 24.133 25.400 23.200 19.800 23.133
Peduncle length
o Sl
03> 0Nk Jsb 15.333 16.217 14.650 12.983 14.796

Second internode length
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Table 7- Cluster analysis for studied traits in terminal drought stress condition

i ! 2 3 analer Sl
Traits Average
S5 e a5 Shes 10.526 11.395 11.713 11.211
Biological yield
4l 3 Shes 3.166 3.356 3.460 3.327
Grain yield
Cils el 0.289 0.296 0.295 0.296
Harvest index
Ao &l O 1.009 1.207 4.411 0.209
Grain weight per spike
Al 3 ails sldas 25.604 26.111 43.667 31.794
Grain per spike
&l 58 05 40.067 46.414 32.158 39.546
Weight of 1000 grain
S S s 185.520 185.556 184.333 185.046
Physiological maturity
Jo5 ;,L_.w 198.292 197.333 199.333 198.319
Total maturity
b Al sl 705.833 620.370 494.444 606.882
Spike per meter square
&l §dd 5 ey9s Jsb 30 11129 32 30.370
Grain filling period
PH NI 1.354 1.644 1.005 1.133
Grain filling rate
i b g, 148.833 150.222 147.333 149.129
Heading
Sldl e S 5, 155.250 156.444 152.333 154.676
Anthesis
& g CL&;)I 82.802 87 78.667 82.625
Plant height
Sy Jsb 9.875 8.888 9.667 9.477
Awn length
i J 5k 6.500 6.111 6.667 6.426
Spike length
L}le\;_. ;AATQ)J:{ Jsb 3.375 5.111 3.667 4.718
Extraction peduncle
length
‘_}Qui Jib 19.375 20.222 17 18.866
Peduncle length
£ ,}QL:, Jsb 12.458 11.333 10 11.264

Second internode length
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Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num + + + + + +
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Figure 1- Barley genotypes grouped on the basis of all the traits of normal irrigation conditions

Rescaled Distance Cluster Combine

CASE 0 5 10 15 : 20 25

Label Num + + + + + +
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Figure 2 - Grouping of barley genotypes based on cluster analysis of all traits under terminal drought stress conditions
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