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Evaluation of some important agronomic characteristics in spring bread wheat

genotypes under terminal drought stress and non-stress conditions
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Table 5- Factor analysis for different agronomic characteristics in 50 bread wheat genotypes in terminal drought stress

conditions

oSl iz 5l e Lelals
Factors after varimax rotation

PHENEY ng»e

Grain yield

5 s > Slas
Biological yield

& e 03 e sl
Spike per m”

&l 2 059

1000 grain weight
Cils el
Harvest index

a5 ails slues
Grain per spike

Al 415 059

Grain weight per spike
i d b

Spike length

Sy b

Peduncle length
Sy T 03 o
Extrusion peduncle length
o Sile oass b
penultimate internode length
Gy CL&D Sl

Plant height

PHEY Q..L&Ji 69> J}b
Grain filling duration
als O Lo
Grain filling rate
Pk B,

Days to heading

Sl 6 55,
Days to anthesis
S35 ; e
Days to physiological
maturity

b j )

Days to agronomic maturity
059 sldde

Eighn value

bl de s

Variance

ooty (gmeas Aoy
Component variance

1 2 3 4 5 6
-0.310 0.734 -0.229 0.040 0.057 0.170
-0.003 0.832 0.039 -0.061 0.054 0.025
-0.610 0.151 -0.127 -0.318 0.398 -0.009
-0.022 0.185 0.028 0.914 0.201 -0.021
-0.235 -0.025 -0.085 -0.052 0.013 0.829
0.386 0.306 0.031 -0.388 -0.472 0.506
0.319 0.457 -0.030 0.356 -0.241 0.545
0.414 0.618 0.337 0.180 0.152 0.133
0.120 0.118 0.113 0.101 0.781 0.121
-0.194 0.010 -0.045 0.233 0.781 0.121
0.053 0.366 -0.616 0.073 -0.074 -0.356
0.299 0.712 -0.325 0.206 0.106 -0.224
-0.800 0.046 0.431 -0.129 0.041 0.051
0.363 0.041 -0.235 0.854 0.138 -0.037
0.525 0.100 0.547 -0.267 0.125 -0.174
0.867 0.058 0.149 0.075 -0.020 -0.099
0.137 0.015 0.858 -0.107 0.074 -0.025
-0.295 -0.465 0.240 0.148 -0.311 -0.053
3.082 2.860 2.461 2.250 2.022 1.566
16.220 15.053 12.955 11.844 10.643 8.242
16.220 31.273 44.228 56.072 66.714 74.957
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Table 6- Factor analysis for different agronomic characteristics in 50 bread wheat genotypes in non-stress conditions

oS bl i 5l Lelale
Factors after varimax rotation

4ls ;ﬂ.ﬁ

Grain yield

S5 > Shes
Biological yield

g 7o o3 A sl
Spike per m?

HES ST INEY

1000 grain weight
Sl esls
Harvest index

i 53 &l sl
Grain per spike

Ao 4l 05

Grain weight per spike
e

Spike length

IS Jsb

Peduncle length
JSly ST 0 b
Extrusion peduncle length
o Sl onss s
penultimate internode length
$y Cu:,\

Plant height

4}\3 Q.l.&j_ e)jb J}L
Grain filling duration
FHERS R 2 \L&J-ﬂ
Grain filling rate

P2 A U5,

Days to heading

Sl es £ 5,
Days to anthesis
S Sk
Days to physiological
maturity

J ; A

Days to agronomic maturity
o9 yldie

Eighn value

ool Ae s

Variance

obols (e Aoy
Component variance

1 2 3 4 5 6
0.430 -0.282 0.022 0.690 -0.064 0.063
0.516 -0.207 0.068 0.258 0.495 0.156
0.333 -0.578 -0.467 0.142 -0.107 0.206
0.238 -0.140 0.925 0.015 0.022 0.153
-0.068 -0.070 0.031 0.075 -0.782 0.146
-0.150 0.342 -0.342 0.780 0.072 -0.157
-0.012 0.254 0.315 0.818 0.082 -0.062
0.060 0.328 0.484 0.378 0.047 0.261
0.102 0.225 0.181 -0.038 0.082 0.929
0.050 -0.130 0.060 -0.047 0.002 0.958
-0.162 -0.435 0.013 -0.141 0.689 0.154
0.166 0.073 0.186 0.355 0.778 0.242
0.957 -0.052 -0.047 -0.087 -0.090 0.080
-0.452 -0.059 0.847 0.044 0.095 0.085
0.211 0.787 -0.055 0.229 -0.004 0.106
-0.262 0.459 0.143 0.351 0.430 -0.102
0.908 0.201 0.018 0.129 0.128 0.032
0.455 0.543 -0.133 -0.054 0.200 0.060
2.987 2.523 2.365 2.350 2.294 2.117
15.722 13.277 12.448 12.367 12.076 11.145
15.722 28.999 41.447 53.814 65.890 77.035
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Rescaled Distance Cluster Combine
CASE O 5 10 15 20 25

Label Num + + -+ + + +
33 33 — !

45 45 — :

29 29 — :

1 1 i

5 5 !

46 46 — !

31 31 :

21 21 - :

36 36 —

13 13 — !

25 25 — !

10 10 — :

48 48 — :

17 17 — 5
o= !

8 8 :

44 44_—I| I| : |
7 7 — :

20 20 — |

40 40 — i

43 43 — !

28 28 — :

2 32 o pb——— |
19 19 — 5 |
4 4] : |
34 34 - ;

38 38_—|| ! |
6 6 :

2 22 —4 : |
37 37 5

27 27 — ;

47 47 — !

30 30 — :

42 42 — :

50 50 — 5

15 15 — :

23 23 — !

35 35 — :

41 41 —— | |
14 14 — | : | |
16 16

24 24 :| | !

3 3 | !

9 9 :

49 49 :

2 2 i

_|
_|
12 12
18 18
39 39

26 26

G (Sist 2 Lyl s S 4 o S ol Dlis ST el 06 ot glac 55 sy 05,5 ) S
Fig 1-Grouping bread wheat lines based on all characteristics obtained from cluster analysis in terminal drought stress

conditions
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Rescaled Distance Cluster Combine
CASE 0 5 10 15 20 25

3 3 '
> 9 |
43 43 —— |
44 44 — | |

6 6| |

39 39 —
41 41 —
28 28 —
2 2
5 5
4 4

Label Num + + oot + + +
34 34 — :

40 40 — :

32 32 — 5

30 30 — ;

36 36 4+—— |

49 49 — \

17 17 — :

35 35 — :

2 22 — 5

33 33 — !

29 29 — : ]
42 42 — :

46 46 — |

45 45 — i

50 50_—| | ' |
1 1 !

38 38 ——1 |
25 25 — :

31 31 — 5

47 47 — ;

48 48 — !

15 15 — :

20 20 — :

e s

27 27 ;

19 19 !

14 14 — :

21 21 — \

10 10 /———

12 12 — ;

13 13 — !

23 23 — !

26 26 — :

24 24 - 5

16 16 i

18 18 '

37 37

11l

8 g —

@ (S 2 Lol s S i S ol Slio ST bl Ly 06 pt Gla 55 s 05,5 - JSC
Fig 2-Grouping bread wheat lines based on all characteristics obtained from cluster analysis in non-stress conditions
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Table7-Comparison groups from cluster analysis of bread wheat genotypes in terminal drought stress conditions

> - Sla R
el o 5 4 3 2 1 =l
Total average Traits
s s Slas
725 7.16 6.89 773 724 7.232 “
Grain yield
oK%
14.51 15.4 12.58 15.81 13.75 15.02 255 2 e
Biological yield
cjﬁ 9D A.L....» sl
531.7 47538 432.47 635.77 570.7 544.2
Spike per m’
s m s
41.92 422 44.81 40.85 42.66 39.08 “R IR O
1000 grain weight
-z L5
34.46 34.28 34.13 35.75 31.69 36.45 =R oe
Harvest index
A 53 &ls sluws
39.07 41.06 41.42 37.62 33.2 42.07 :
Grain per spike
i ails o
1.84 1.97 2 .73 1.68 1.83 T 013 003
Grain weight per spike
PI
9.67 10 9.78 9.23 10.04 9.31 P dgb
Spike length
i
45.1 38.43 39.04 39.41 70.19 38.41 S5 d b
Peduncle length
i ST ¢
22.31 21.41 21.28 22.42 24.59 21.84 Sy (ST 03 J
Extrusion peduncle length
o Sl -
24.06 21.22 19.44 20.82 21.61 20.02 ke e dsb
penultimate internode length
S sl
102.75 104.43 97.98 101.36 109.36 100.64 el
Plant height
s A
37.17 35.9 37.32 38.4 37.12 37.11 4l 05 0090 sk
Grain filling duration
s fd o
1.14 1.19 121 1.06 1.16 1.07 TR O A
Grain filling rate
o U
158.23 157.98 158.87 157.5 159.2 157.58 B2 e B 000
Days to heading
sl es S
163.94 164.68 164.1 162.44 164.52 163.94 Sl e2 576 S,
Days to anthesis
S35 (S e
201.12 200.45 201.26 200.77 201.89 201.22 Days to physiological
maturity
lf =
210.01 209.62 210.79 209.89 209.88 209.87 JE (S s

Days to agronomic maturity
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Table8-Comparison groups from cluster analysis of bread wheat genotypes in non- stress condition

b Sl ¥
el o 4 3 2 1 e
Total average Traits
5| SL..;
8.32 8.44 8.8 7/91 8.11 ©e
Grain yield
oKk
15.12 15.74 15.57 13.77 15.41 259532 s

Biological yield
cjn o3 4.1......»: Sy

54931 634.42 571.46 474.1 517.27
Spike per m*
ds fom o
47.98 45.57 4936 49.29 47.68 TSRO
1000 grain weight
Sl > L&
35.5 36.54 34.29 37.1 34.05 e
Harvest index
o 53 &l sldws
41.05 40.42 40.51 40.88 42.39 :
Grain per spike
Al &ls O
1.96 1.83 1.96 2.01 2.02 T w2 005
Grain weight per spike
alow
9.47 8.84 9.88 9.75 9.39 = b
Spike length
HRY
37.3 36.61 37.72 37.86 37.02 S5y Jb
Peduncle length
i ST
20.64 19.96 20.36 21.25 20.98 SNy (ST 03, d
Extrusion peduncle length
¢ Sl -
20.11 20.64 19.02 20.36 20.41 e a2
penultimate internode length
5y ol
98.22 95.72 101 95.36 100.78 el
Plant height
Is OLd 4 e
35.25 36.19 35.77 34.14 34.91 Wl D5 0093 sk
Grain filling duration
fs oh o
1.37 1.26 1.39 1.45 137 BRI A e
Grain filling rate
aow U )
158.01 157.46 157.92 158.55 158.12 R
Days to heading
164.71 164.12 164.79 164.73 165.21 SUle2 50 5
Days to anthesis
199.97 200.31 200.49 198.92 200.15 3P F e
Days to physiological maturity
l{ =
212.57 212.01 212.72 212.82 212.74 FE S

Days to agronomic maturity
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