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Genetic Diversity of Grain Yield and some Morphological Traits in Local Bread
Wheat Lines
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Tablel. Bread wheat lines and their origins

A0 Lo oF o led Y=Yl “ 3y 9 Jlgi (631554 dloxa

ol oY K ol oY K ol oY s ol
oY oY oY
Line Line Origin Line Line Origin Line Line Origin
no. code no. code no. code
1 01000001  Tabriz S 34 01000121  Khoy S 67 01000169  Khoy S
2 01000002  Tabriz 8 35 01000122  Khoy S 68 01000170  Khoy S
3 01000005  Tabriz S 36 01000125  Khoy S 69 01000171 Khoy S
4 01000006  Tabriz P 37 01000126  Khoy s 70 01000172  Khoy S
5 01000007  Tabriz S 38 01000128  Khoy S 71 01000173 Khoy S
6 01000008  Tabriz S 39 01000129  Khoy S 72 01000174  Khoy S
7 01000011  Tabriz P 40 01000130  Khoy S 73 01000175  Khoy S
8 01000012 Tabriz P 41 01000131  Khoy S 74 01000177  Oroumieh 4y
9 01000013 Tabriz P 42 01000132 Khoy s 75 01000178  Oroumieh 4y
10 01000015  Tabriz S 43 01000133 Khoy S 76 01000179  Oroumieh 4yl
11 01000016  Tabriz S 44 01000136  Khoy S 77 01000180  Oroumieh 4l
12 01000018  Tabriz 8 45 01000137  Khoy S 78 01000183 Oroumieh 4y
13 01000019 Tabriz S 46 01000138  Khoy S 79 01000608  Kermanshah olisle S
14 01000020  Tabriz P 47 01000139  Khoy S 80 01000609  Kermanshah olzile S
15 01000021  Tabriz S 48 01000140  Khoy S 81 01001080  Torbat-e Heidariyeh a5
16 01000022  Tabriz 8 49 01000142  Khoy S 82 01001082  Torbat-e Jaam ooy
17 01000023  Tabriz P 50 01000145  Khoy S 83 01001544  Kermanshah olisle S
18 01000025  Tabriz P 51 01000146  Khoy S 84 01001545  Kermanshah olisle S
19 01000026  Tabriz S 52 01000147  Khoy S 85 01001546  Kermanshah olzile S
20 01000027  Tabriz S 53 01000149  Khoy S 86 01001547  Kermanshah olzile S
21 01000028  Tabriz 8 54 01000151  Khoy S 87 01001548  Kermanshah olzile 7
22 01000029  Tabriz P 55 01000152  Khoy S 88 01001549  Kermanshah olisle S
23 01000030  Tabriz S 56 01000154  Khoy S 89 01001550  Kermanshah olzile S
24 01000031  Tabriz P 57 01000155  Khoy S 90 01001661  Kermanshah olzile S
25 01000032  Tabriz B 58 01000156  Khoy S 91 01001662  Kermanshah olzile S
26 01000110  Khoy S 59 01000157  Khoy S 92 01001711  Sabzevar S
27 01000111 Khoy S 60 01000158  Khoy S 93 01001713  Sabzevar Sl
28 01000113 Khoy S 61 01000159  Khoy s 94 01001717  Sabzevar S8
29 01000114  Khoy S 62 01000161  Khoy S 95 01001720  Sabzevar 18 e
30 01000115  Khoy S 63 01000164  Khoy S 96 01001721  Sabzevar g
31 01000116  Khoy S 64 01000165  Khoy S 97 01001723  Sabzevar S
32 01000117  Khoy S 65 01000167  Khoy S 98 01001724  Sabzevar Sl
33 01000120  Khoy s 66 01000168  Khoy s 99 01001726 ~ Mashhad dghe
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Table 2. Analysis of variance for biological yield and grain yield of bread wheat lines in

two years
MS  Clay e Sl
- Léj}ﬁ:ﬂ& 4l s Shese
o Biological yield Grain yield

el Jsl b 05 L Jl b 05 L
S.0.V. Sl e df. First year Second year First year Second year
Replication IS 2 47023.87 81270.54 4353.42 15145.91
Line Sy 98 93895887 103534337 16510.94™ 12989.217
Error ibesTolzst 196 9450.87 26246.08 948.64 3585.35
C.V. (%) O oS s b oy - 16.76 20.34 20.01 21.23

**Significant at 1% probability level. o3 ) Jlazsl a3 5l ime 5

o3 dle 95 55 0L r.,\.f Y s Calides Slio u:i’tr‘ o P el T —¥ J g
Table 3. Descriptive statistics of mean of different traits in bread wheat lines in two

years
oSle  (@Yeled) Bl (Yolud) Sl sl Ol oS g
Shre

Mean  Min. (No.of Line) ~ Max. (No. of Line) Standard Coefficient of

Traits Sl deviation variation (%)
Plant height (cm) Supli, 8847 69.78 (56)  108.87 (19) 8.30 12.37
Peduncle length (cm) Sl dsb 36.59 26.02 (8) 52.30 (87) 5.54 15.42
Flag leaf length (cm) &£, eradsk 2410 17.65 (52) 31.09 (33) 2.79 7.88
Flag leaf width (cm) &£, TR PF 1.50 1.04 (99) 2.10 (36) 0.16 11.94
Flag leaf area (cm®) &£, ~TA Cb‘“ 36.23 18.91 (99) 47.44 (65) 5.78 15.21
Flag leaf weight (g) &£, A 003 0.20 0.12 (99) 0.32 (35) 0.04 14.08
Stem diameter (mm) Bl ks 3.48 2.91 (88) 4.59 (93) 0.35 9.37
Number of node o 5 slaas 4.62 4.00 (52) 5.67 (9) 0.35 9.54
Days to flowering e b, 122,94 114.50 (4) 132.50 (56) 4.41 2.58
Spike length (cm) dewdb 1182 8.58 (76) 14.58 (57) 1.26 12.50
Awn length (cm) oSy Jsb 6.57 0.00 (49) 13.00 (93) 2.77 20.47
Spike density dow oS5 1438 10.11(79) 19.00 (76) 1.99 15.04
Biological yield plant™ (g) Sids s Ses 686.67 386.43 (56)  1003.74 (18) 130.93 20.08
Number of spikelets spike™ A s aeliw sl 16,20 11.83 (99) 20.00 (54) 1.69 12.34
Number of grains spike™ v j3 4ils sldas 56.87 29.67 (49) 84.25 (19) 11.48 18.28
Grain yield plant™ (g) als s Shes 229,15 101.08 (56)  404.70 (87) 60.91 20.84
Thousand grain weight (g) als im0y 26.64 12.17 (39) 37.89 (40) 5.68 21.03
Harvest index (%) il Lesls 38.14 22.44 (7) 57.36 (18) 7.78 21.46

44
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Table 4. Combined analysis of variance for different traits in bread wheat lines in two years

MS ol SLs

A0 Il oF ojled Y- o “ 50 9 Mg (581554 Aloxe”

anu

oy gl Jsb dsb P [ 038 3 sl G 5ss
©sl3T Gy ISl v.g-ﬂdfj ﬁﬂfﬁ v.g-ﬂefﬁ V.g-,;efjg e £ aliw ) ggb
Plant Peduncle Flag Flag Flag Flag Stem Number Days to
SOV. D e bie df. height length leaf length  leaf width  leafarea  leaf weight diameter of node heading
Year Juo 1 78419.817  15192.90" 1.69" 0.17 112.62" 0.492" 18.317 333" 16183.08”
Rep/Year JL/Ss 4 476.20 229.72 12.09 0.70 610.98 0.005 0.79 0.14 55.07
Line oY 98 369.47" 172.75" 42,01 0.14" 183.84™ 0.009” 0.65" 0.60™ 103.217
Line x Year Jux¥ 98 381.41" 93.31" 25277 0.09" 106.94™ 0.006"" 0.62" 0.44" 49.67"
Error shalesTolasl o 120.77 31.98 3.63 0.03 30.45 0.001 0.11 0.19 10.03
ns, * ,;** : Not significant and significant at 5% and 1% probability levels, respectively. Aoy3 ) g do3d el = glaw 53 Jls a5 s e b s ¥ s
Table 4. Continued F Jod> aals
MS Sl oL
ar o Jsb Jdsb oS5 s Shes el sl &l sl s Shes J58 0 ol
@ l3T e oSy e S i 3 i s <l sl s
Spike Awn Spike Biological Number of Number of Grain Thousand Harvest
SOV. e gl df. length length density yield spikelets/spike  grains/spike yield grain weight index
Year Ju 361.53™ 0.001™ 63055  6431283" 35.93" 50980.80""  1465456" 1687.52" 51226.70"
Rep/Year JLilSs 4 6.90 9.257 16.25 64147 21.84 600.58 9749.67 103.24 285.31
Line >Y 98 8.98"™ 43.15" 22,77 94767™ 15.32" 726.55" 20649" 173.25™ 360.73™
Line x Year Jux¥ 98 16.75" 1.96™ 3267 95554"" 3.69™ 56.68™ 8126.23" 137.32" 120.35"
Error shabeiTolzst o 221 1.787 4.64 18199 4.02 110.72 2325.91 31.49 69.09

ns, * ,** : Not significant and significant at 5% and 1% probability levels, respectively. Ao y3 5 doysd el o 53 yls me 5 s gmn b o Sl ™* S* s
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3, (Aliu and Fetahu, 2010) sl o 4 JT
Jlo s (b 5 0380 S ok Y i
Slio gl o 5o oY plize 1 ksl
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Table 5. Values of pseudo T hotelling and pseudo F for determining optimum number

of clusters resulting from cluster analysis of bread wheat lines on mean of different
traits in two years

055 slas Sdea O3S T o3S'F

Number of cluster  Pseudo T? hotelling  Pseudo F
9 34 4.1
8 . 4.5
7 2.2 4.8
6 9.2 3.6
5 . 4.2
4 5.5 3.6
3 2.5 4.1
2 4.1 3.9
1 3.9

5 S Pase Sio gl ens 4 i 5
! = .(Jobson, 1992) 5,5 esleul oS
Ll 4 3l esines 8 oo 1 Ol
Jolaaali oLt SelS by 0 i
5ok Ol Loy, S 8,8 i s L
B eslial 51,85 Olyte o Lo 55

,‘\L;t}a,\_.z(\_?,.:mﬁﬁu,aﬁyu

U Jsl glaad s 51K a5 bl ol
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Aol (25,8 03,5 Slas o g gommn drnlona |
0L g 03,8 S8 5515 Laes S
30 dn Bl Ao e LS I s

O el o5l Gl 0155 e o sl



A0 Lo oF o led Y=Yl “ 3y 9 Jlgi (631554 dloxa

Cubic Chstenng Cotedon (2.2.C)
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Fig. 1. Plot of cubic clustering criterion value for determining optimum number of

clusters resulting from cluster analysis of bread wheat lines on mean of different traits in
two years
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Fig. 2. Dendrogram resulting from cluster analysis of bread wheat lines based on mean

of different traits in two years using Ward’s method
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Table 6. Determination of clustering accuracy using discriminant function analysis in
bread wheat lines on mean of different traits in two years

Al A y3edd Jw A ol )

b Predicted cluster membership z
Clusters 1 2 3 4 5 6 7 J5
1 8 0 0 0 0 0 0 8
2 0 18 1 0 4 0 0 23
3 0 1 14 0 1 1 0 17
ct:n 4 0 0 0 12 0 0 1 13
5 0 1 0 0 1 0 0 12
6 0 0 0 0 0 13 0 13
7 0 0 2 0 0 0 1 13
1 100 0 0 0 0 0 0 10
2 0 78.3 43 0 17.4 0 0 10
3 0 5.9 82.4 0 5.9 5.9 0 10
Lo ys 10
Peroen 4 0 0 0 923 0 0 7.7 )
! 5 0 8.3 0 0 91.7 0 0 10
6 0 0 0 0 0 100 0 10
7 0 0 15.4 0 0 0 84.6 10
1 - 4- 66- 21- 89- 81- 58- 67 8
2 2- 3 60- 41- 50- 93- 38- 97- 42- 55- 74~ 92- 77- 5- 82- 79- 7- 49- 51- 52- 59- 94- 99 23
j“j‘; 3 6- 53- 28- 10- 11- 35- 9- 14- 45- 36- 54- 70- 78- 98- 65- 57- 69 17
Briad 4 8- 34- 61- 12- 47- 72- 33- 43- 48- 56- 26- 29- 76 13
wheat 5 13- 24- 32- 68~ 15- 22- 25- 17- 23- 64- 39- 91 12
fines 6 16- 37- 96- 88- 19- 87- 30- 84- 27- 90- 40- 44- 18 13
7 20- 31- 46- 62- 71- 63- 80- 75- 73- 95- 86- 83- 85 13

88.9% of original grouped cases correctly classified.
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Table 7. Comparison of mean (first row) and deviation percent (second row) of each
cluster from the total mean of different traitsin two years in bread wheat lines
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TDifferent letters in each row indicateds significantly difference at 5% probability level using Duncan’s multiple range test
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Table 8. Pairwise distances between clustered groups resulting from cluster analysis on
mean of different traits in two years by Euclidean distance

\ ad g Y4 Yok Fas s 0 4k g 7 4k g
Cluster 1  Cluster2 Cluster3 Cluster4 Cluster 5 Cluster 6
Cluster2 Y«ie 399
Cluster3 Yaie 462 4.17
Cluster4 Yaie  5.06 3.83 4.77
Cluster 5 0ase 390 2.52 3.59 3.28
Cluster 6 742 414 5.19 3.41 6.10 4.56
Cluster 7 Vasge  4.02 3.51 3.44 3.56 3.00 3.98

35 #s e 53 53 Calides Slio S5l S ais pl g skl gl s -4 Jdr
T()U r.,\f L;LA@Y
Table 9. Standardized canonical discriminant function coefﬁciﬁnts of mean of different
traits in two years in bread wheat lines

Canonical discriminant S5 58 s
Traits Slie
\GL? YGU \"GL? FGU OGL? ‘icb“
Function 1 Function 2 Function 3 Function 4 Function 5 Function 6

Plant height (cm) < g gl 0.416 0.404 -0.174 -0.222 0.036 -0.095
Peduncle length (cm) Sy Jgb 0.305 0.228 -0.182 -0.491 -0.046 0.227
Flag leaf length (cm) ez Syl 0.079 0.324 -0.199 0.323 -0.517 -0.043
Flag leaf width (cm) A e 0.114 0.249 0.326 0.282 -0.054 0.272
Flag leaf area (cm?) A £, g 0.124 0.378 0.056 0.395 -0.398 0.186
Flag leaf weight (g) A &8 05 0.109 0.338 0.110 0.005 0.168 0.236
Stem diameter (mm) Al s 0.083 0.002 0.139 -0.171 0.494 0.013
Number of node o 5 sl 0.047 0.350 0.051 0.247 0.242 -0.483
Days to heading i 5 5b 6 55, -0.325 0.182 0.483 0.168 0.070 0.320
Spike length (cm) o Jsb 0.459 0.146 0.287 0.286 -0.141 -0.212
Awn length (cm) Sy, dsb 0.035 0.219 -0.105 0.162 0.076 0.223
Spike density s oS5 -0.343 0.248 -0.466 0.062 0.325 0.175
Biological yield (g) S5 2 Sas 0.565 -0.119 -0.072 0.353 0.249 0.281
Number of spikelets/spike i 5 aodi slies 0.055 0.366 -0.203 0.401 0.305 -0.058
Number of grains/spike Al 53 ails sl 0.210 0.129 -0.355 0.556 0.364 0.051
Grain yield (g) s s Shas 0.585 -0.027 -0.225 0.260 0.337 0.422
Thousand grain weight (g) @l Hlm 055 0.385 -0.165 0.074 -0.278 0.089 0.347
Harvest index (%) Sl pasls 0314 -0.018 -0.282 0.267 0.192 0.325
Eigenvalue o5 ol 3.524 1.834 1.755 0.802 0.492 0.453
Cumulative variance (%) s ol 39.8 60.5 80.3 89.3 94.9 100.0
Canonical correlation S5 Soan 0.883 0.804 0.798 0.667 0.574 0.558

ool (SG SIS ati Wb 5 o a0k adalin  Stean o 08 550 Sl K slael

+Bold values are largest absolute correlation between each trait and any canonical discriminant function.
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Fig. 3. Distribution of bread wheat lines based on first two canonical function son mean
of different traits in two years
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