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Table 1. Name, code and growth habit of synthetic wheat genotypes and wheat check

cultivars
oyleds PENLY Loy ol oleds PR NLY Loy G oleds gLy Loy ol
S5 S5 ) )

Genotype Genotype code  Growth Genotype  Genotype code  Growth Genotype Genotype code Growth
No. habit No. habit No. habit
1 23146-16ws Winter 40 23176-46ws Winter 79 22007/8-S Spring
2 23177-47ws Winter 41 23175-45ws Winter 80 22014/15-S Spring
3 23170-40ws Winter 42 23174-44ws Winter 81 22012/13-S Spring
4 23181-51ws Winter 43 23173-43ws Winter 82 22013/14-S Spring
5 23179-49ws Winter 44 22246/148-SA Spring 83 22011/12-S Spring
6 23143-13ws Winter 45 22247/149-SA Spring 84 22049/50-S Spring
7 23142-12ws Winter 46 22119/101-SA Spring 85 22045/46-S Spring
8 23180-50ws Winter 47 22242/144-SA Spring 86 22047/48-S Spring
9 23136-6ws Winter 48 22278/380-SA Spring 87 22344/246-SA Spring
10 23150-20ws Winter 49 22200/102-SA Spring 88 22348/250-SA Spring
11 23148-18ws Winter 50 22370/272-SA Spring 89 22349/251-SA Spring
12 23139-9ws Winter 51 22058/59-S Spring 90 22493/395-SA Spring
13 23138-8ws Winter 52 22266/168-SA Spring 91 22286/189-SA Spring
14 23137-Tws Winter 53 22059/60-SA Spring 92 22411/313-SA Spring
15 23184-54ws Winter 54 22201/103-SA Spring 93 22495/397-SA Spring
16 23186-56ws Winter 55 22184/434-SA Spring 94 22155/57-SA Spring
17 23145-15ws Winter 56 22043/44-S Spring 95 22189/435-SA Spring
18 23171-41ws Winter 57 22040/41-S Spring 96 22388/290-SA Spring
19 23140-10ws Winter 58 22308/210-SA Spring 97 22458/360-SA Spring
20 23151-21ws Winter 59 22025/26-S Spring 98 22414/316-SA Spring
21 23185-55ws Winter 60 22029/30-S Spring 99 22244/425-SA Spring
22 23132-2ws Winter 61 22071/72-S Spring 100 22494/396-SA Spring
23 23182-52ws Winter 62 22204/106-SA Spring 101 Pishtaz (check) Spring

24 23133-3ws Winter 63 22229/131-SA Spring 102 Pishgam (check) Facultative
25 23141-11ws Winter 64 22031/32-S Spring 103 Moghan3 (check)  Spring
26 23135-5ws Winter 65 22030/31-S Spring

27 23134-4ws Winter 66 22269/171-SA Spring

28 23155-25ws Winter 67 22207/109-SA Spring

29 23156-26ws Winter 68 22019/20-S Spring

30 23164-34ws Winter 69 22032/33-S Spring

31 23161-31ws Winter 70 22074/75-S Spring

32 23169-39ws Winter 71 22022/23-S Spring

33 23152-22ws Winter 72 22092/93-S Spring

34 23165-35ws Winter 73 22038/39-S Spring

35 23166-36ws Winter 74 22125/27-SA Spring

36 23154-24ws Winter 75 22016/17-S Spring

37 23153-23ws Winter 76 22003/4-S Spring

38 23162-32/ws Winter 77 22044/45-S Spring

39 23163-33ws Winter 78 22009/10-S Spring
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Table 2. Grain yield and different traits of synthetic wheat genotypes and wheat check
cultivars

G55 Gos  Lsbilie g 033 dsb o alssluw Jdsb eSSl Wb Ses eslt

o58b RS LRV <5 alolpp di diw s Sy S Sl
i Oy
Genotype Genotype code DHE DMA FP PLH TGW SL GNPS PED SYLD GY HI%
no. (cm) (8 (cm) (cm) (gplot™) (gplot™)
1 23146-16ws 121 165 44 110 54 11.0 28 58 705 275 28.06
2 23177-4Tws 105 163 58 112 52 13.0 33 56 1020 380 27.14
3 23170-40ws 115 163 48 107 48 7.0 43 50 745 485 39.43
4 23181-51ws 112 162 50 93 50 12.0 32 56 590 260 30.59
5 23179-49ws 114 163 49 110 45 10.0 27 56 1035 245 19.14
6 23143-13ws 123 163 40 92 51 12.0 34 52 550 200 26.67
7 23142-12ws 118 163 45 117 47 9.0 21 57 1245 405 24.55
8 23180-50ws 118 164 46 110 48 9.5 30 52 765 415 35.17
9 23136-6ws 113 163 50 110 49 11.0 21 55 750 300 28.57
10 23150-20ws 120 165 45 117 51 10.0 23 50 865 315 26.69
11 23148-18ws 120 165 45 110 54 10.0 25 51 1105 215 16.29
12 23139-9ws 118 164 46 110 52 11.0 31 56 910 290 24.17
13 23138-8ws 122 166 44 105 51 10.0 23 49 745 205 21.58
14 23137-Tws 122 166 44 110 52 11.3 32 47 710 250 26.04
15 23184-54ws 117 165 48 107 50 13.3 30 47 810 340 29.57
16 23186-56ws 121 163 42 120 48 12.0 24 60 910 240 20.87
17 23145-15ws 123 166 43 113 55 11.0 26 48 680 260 27.66
18 23171-41ws 118 166 48 105 52 7.0 60 48 870 530 37.86
19 23140-10ws 119 166 47 100 50 12.0 28 52 760 300 28.30
20 23151-21ws 116 164 48 120 52 8.0 22 47 1020 430 29.66
21 23185-55ws 119 163 59 110 53 10.0 23 45 815 285 2591
22 23132-2ws 113 163 58 117 58 10.0 20 56 790 210 21.00
23 23182-52ws 115 164 60 105 50 9.0 23 49 730 220 23.16
24 23133-3ws 117 164 44 122 42 10.0 20 52 1180 320 21.33
25 23141-11ws 118 166 50 116 52 10.0 28 47 630 220 25.88
26 23135-5ws 118 168 49 115 51 11.0 32 50 690 240 25.81
27 23134-4ws 114 167 47 113 49 11.0 24 55 945 305 24.40
28 23155-25ws 115 166 48 117 54 9.0 23 57 870 310 26.27
29 23156-26ws 115 167 50 115 52 13.0 30 54 1165 385 24.84
30 23164-34ws 117 165 53 110 47 9.0 18 50 740 210 22.11
31 23161-31ws 132 169 51 80 47 8.0 19 39 445 105 19.09
32 23169-39ws 115 163 52 118 52 12.0 32 55 975 275 22.00
33 23152-22ws 119 165 48 125 45 9.0 21 45 835 265 24.09
34 23165-35ws 130 171 37 82 34 9.0 18 45 420 80 16.00
35 23166-36ws 122 171 48 95 47 8.5 19 53 380 100 20.83
36 23154-24ws 117 167 46 125 48 13.0 27 60 1405 255 15.36
37 23153-23ws 116 167 41 110 56 12.0 36 64 695 255 26.84
38 23162-32/ws 123 170 49 100 49 11.0 27 60 440 140 24.14
39 23163-33ws 116 163 50 113 56 11.0 23 55 860 390 31.20
40 23176-46ws 116 164 51 115 52 11.0 32 53 700 300 30.00
41 23175-45ws 116 168 47 118 50 12.0 21 50 730 220 23.16
42 23174-44ws 116 167 47 114 49 12.0 26 53 865 290 25.11
43 23173-43ws 118 169 48 120 44 12.5 16 53 880 270 23.48
44 22246/148-SA 112 169 60 130 53 11.5 23 58 1090 310 22.14
45 22247/149-SA 113 168 59 122 50 11.0 26 61 985 440 30.88
46 22119/101-SA 112 168 61 125 50 10.5 33 59 1325 425 24.29
47 22242/144-SA 108 161 52 116 50 9.5 28 53 1070 530 33.13
48 22278/380-SA 100 163 51 115 46 10.5 39 54 1170 480 29.09
49 22200/102-SA 110 163 51 117 56 11.5 31 52 1180 400 2532
50 22370/272-SA 118 166 57 120 48 9.5 32 58 1130 270 19.29
51 22058/59-S 113 164 55 120 47 11.0 30 50 995 235 19.11
52 22266/168-SA 105 167 56 105 42 10.0 24 55 1115 435 28.06
53 22059/60-SA 110 163 53 115 52 9.5 16 48 660 290 30.53
54 22201/103-SA 114 164 63 120 56 8.5 32 53 1150 420 26.75
55 22184/434-SA 113 167 53 117 47 9.5 18 52 870 280 24.35
56 22043/44-S 112 163 48 128 57 9.5 23 57 905 495 35.36
57 22040/41-S 114 166 51 97 46 10.0 25 55 420 200 32.26
58 22308/210-SA 106 164 62 117 42 9.7 33 55 1510 590 28.10
59 22025/26-S 115 168 53 115 57 10.0 21 50 1050 310 22.79
60 22029/30-S 115 167 50 105 44 10.5 25 50 500 200 28.57
61 22071/72-S 114 165 54 106 59 9.3 43 73 740 260 26.00
62 22204/106-SA 110 167 51 120 57 11.0 26 53 980 400 28.99
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G 3, G, ostb ilses gl RIY) Jdsb 4ls sldas Jb 5ol s Shas 6l > Shes el

gy BRI [T Gy @l iz Al alow s ISy Sl G-

e Oy

Genotype Genotype code DHE DMA FP PLH TGW SL GNPS  PED SYLD GY HI%

no. (cm) (@  (m) (cm) _ (gplot™) (gplot™)
63 22229/131-SA 110 166 52 115 63 13.0 26 52 655 345 34.50
64 22031/32-S 100 163 58 95 61 83 27 43 605 375 38.27
65 22030/31-S 107 163 53 110 52 11.0 17 48 990 210 17.50
66 22269/171-SA 103 162 52 115 45 9.3 43 54 1185 565 32.29
67 22207/109-SA 108 161 65 115 50 7.3 22 50 715 345 32.55
68 22019/20-S 111 163 61 110 42 8.5 29 54 950 550 36.67
69 22032/33-S 107 163 62 107 57 11.3 28 56 720 330 3143
70 22074/75-S 104 161 51 107 51 7.3 13 64 900 100 10.00
71 22022/23-S 113 163 57 130 50 11.0 29 62 560 290 34.12
72 22092/93-S 106 161 56 108 48 6.0 28 55 760 190 20.00
73 22038/39-S 113 162 63 110 55 5.5 25 56 650 350 35.00
74 22125/27-SA 112 166 56 125 59 10.3 24 59 715 360 33.49
75 22016/17-S 117 167 59 120 56 9.3 22 50 870 300 25.64
76 22003/4-S 114 164 53 120 57 8.0 25 51 990 310 23.85
77 22044/45-S 114 163 52 115 55 11.3 26 55 1030 300 22.56
78 22009/10-S 118 165 56 113 48 9.0 29 47 750 200 21.05
79 22007/8-S 117 166 57 115 47 10 24 58 870 230 2091
80 22014/15-S 115 169 50 116 50 10.5 31 60 1275 465 26.72
81 22012/13-S 113 164 55 130 50 11.5 28 55 1115 535 32.42
82 22013/14-S 114 163 49 118 54 10.0 22 53 695 305 30.50
83 22011/12-S 100 163 54 105 47 8.5 36 50 1020 480 32.00
84 22049/50-S 110 167 50 125 51 10.0 26 53 1050 320 23.36
85 22045/46-S 114 161 50 107 48 9.5 22 59 730 220 23.16
86 22047/48-S 115 168 49 120 55 10.0 25 58 720 280 28.00
87 22344/246-SA 115 168 47 120 56 9.5 23 59 1130 420 27.10
88 22348/250-SA 115 167 49 115 57 10.0 29 58 670 180 21.18
89 22349/251-SA 117 168 54 135 51 11.5 23 60 1020 280 21.54
90 22493/395-SA 112 168 63 132 54 10.3 28 47 965 435 31.07
91 22286/189-SA 114 162 57 125 51 8.3 21 53 735 215 22.63
92 22411/313-SA 107 161 62 117 50 113 28 52 895 455 33.70
93 22495/397-SA 110 163 51 110 60 11.0 24 48 630 270 30.00
94 22155/57-SA 116 161 49 113 51 8.3 34 57 1120 430 27.74
95 22189/435-SA 110 162 63 118 53 6.0 34 52 870 280 2435
96 22388/290-SA 108 166 57 95 40 8.0 27 45 980 220 18.33
97 22458/360-SA 107 161 47 115 45 10.0 35 56 645 155 19.38
98 22414/316-SA 115 163 53 125 48 113 33 51 1110 490 30.63
99 22244/425-SA 107 162 53 110 48 10.3 25 52 800 250 23.81
100 22494/396-SA 100 163 52 110 42 10.0 23 49 1005 295 22.69
101 Pishtaz 103 165 51 96 44 9.1 29 46 958 551 36.51
102 Pishgam 105 163 56 95 43 9.4 42 45 806 474 40.08
103 Moghan3 100 161 48 103 41 9.2 34 42 848 416 33.01

DHE: Days to Heading; DMA: Days to-Malurity; FP: Days from heading to maturity; PLH: Plant Height; TGW:
1000 Grain Weight; SL: Spike Length; GNPS: Grain Number per Spike; PED: Peduncle Length; SYLD: Straw
Yield; GY: Grain Yield; HI: Harvest Index.
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Table 3. Descriptive statistics for different traits of synthetic wheat genotypes and check

cultivars
Cie BT3) FBT3) BIBTY gLl Jdsb Jsb sl I s s 5 Sles Letls
565 Oy 565 e ISy alw 55 4ls SIS ) s sl
alow alw Ao 4ls
G
)
Trait DHE DMA FP PLH PED SL GNPS TGW SYL]_)] GY i HI%
(cm)  (cm)  (cm) (g  (gploth) (g%ot
Minimum Jil= 100.00  161.00 37.0 80.00 39.00 550 13.00 34.00 480.00 80.00  10.00
‘5\“*‘5":} Maximum S 132.00  171.00 63.0 135.00 73.00 13.30 59.60 63.00 2100.00 590.00 39.43
Esrn o
Synthetic  Mean oSk 113.94 16484 509 11334 5334 10.08 2691 50.64 1182.05 31290 26.23
heat
ge?{o{cy?},es Std. Dey. e~ 578 246 5.0 9.63 508 158 664 486 30397 11035 541
CV% St 2 5.07 149 99 8.50 9.52 15.67 24.67 9.60 25.72 3527  20.61
Minimum Jil= 100.00  161.00 58.2 92.00 41.00 630 25.00 36.00 1100.00 310.00 22.96
Al .G,  Maximum S 107.00  169.00 61.2 107.00 48.00 12.00 53.40 - 48.00 1600.00 585.00 40.80
el
Check Mean oSk 103.40 163.53 60.1 98.40 44.53 9.25 35.71 43.13  1351.00 480.33 35.00
cultivats
Std. Dey, ke <l 2.32 2.56 1.6 507 242 1.27 7.21 3.02  162.99 83.21 4.15
CV% [ 2.24 1.57 2.80 5.15 543  13.73 20.19 7.00 12.06 17.32 11.87

DHE: Days to Heading; DMA: Days to Malurity; FP: Days from heading to maturity; PLH: Plant Height; TGW: 1000
Grain Weight; SL: Spike Length; GNPS: Grain Number per Spike; PED: Peduncle Length; SYLD: Straw Yield; GY:
Grain Yield; HI: Harvest Index.
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Table 4. Simple correlation coefficients among the traits in synthetic wheat

ko

Trait DHE DMA FP PLH TKW SL SN PL SYLD HI
DMA 0.492"

FP -0.906™  -0.077

PLH -0.190  -0.043 0.196

TKW 20.053  -0.066 0.028 0.253"

SL 0.114 0.244"  -0.012 0.187 0.112

SN -0.153  -0.151 0.102 -0.052 0.054  -0.020

PL -0.130  -0.022 0.138 0.298"  0.166 0.175  0.144

SYLD  -0.396" -0.148 03817 0.528"  -0.046 0.066 0.281" 0.172

HI -0.248" 0215 0.179 0.070 0268 -0.044 03987  -0.061 0.157

GY -0.417"  -0.225 03687 0384 0.077 -0.021 0.445" 0.064 0.808" 0.692"

.Z\,Zodu;,lcu.ﬁﬁ,ug#%;gz**,*

* and **: Significant at 5% and 1% levels of probability, respectively.
DHE: Days to Heading; DMA: Days to Malurity; FP: Days from heading to maturity; PLH: Plant Height; TGW: 1000
Grain Weight; SL: Spike Length; GNPS: Grain Number per Spike; PED: Peduncle Length; SYLD: Straw Yield; GY:

Grain Yield; HI: Harvest Index.

4\:3&9‘53)de$uouﬁo¢:lﬁ4i}?ﬁj\y\>mm;\—b J o>
Table 5. Direct effect of traits on grain yield based on path-coefficient analysis

Trait Direct

effect FP PLH TKW SL SN PL SYLD
FP 0.259 1 0.196 0.028 -0.012 0.102 0.138 0.368"
PLH 0.420 0.196 1 0.253" 0.187 -0.052 0.298" 0.384"
TKW -0.030 0.028 0.253" 0.112 0.054 0.166 0.077
SL -0.058 -0.012 0.187 0.112 1 -0.020 0.175 -0.021
SN 0.462 0.102 -0.052 0.054 -0.020 1 0.144 0.445™
PL -0.149 0.138 0.298" 0.166 0.175 0.144 1 0.064
YLD 0.368" 0.384"" 0.077 -0.021 0.445™ 0.064 1

DHE: Days to Heading; DMA: Days to Malurity; FP: Days from heading to maturity; PLH: Plant Height; TGW: 1000
Grain Weight; SL: Spike Length; GNPS: Grain Number per Spike; PED: Peduncle Length; SYLD: Straw Yield; GY:

Grain Yield; HI: Harvest Index.

2548 51 55, M 2 sl el Ja s
S 5 46 g gl SC5 ) 52 58 Oty b bt
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by bl ol yseds obj,l (o s
OHLSer 5 comwls .l Cdo s
=¥V s > (Ghasemi et al., 2010)
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bk 5 S (T als iyl 5
r_.a.w.a S ;5 (Aycicek and Yildirim, 2006)
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R CL?‘” (Stepwise Regression analysis)
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Table 6. Stepwise regression analysis of grain yield and morphological traits in synthetic
wheat genotypes

Je 3,k e e s gl 3,k Cy 50 Sl om0 lT
Model" Unstandardized  Std. Error  Standardized t Sig. Collinearity Statistics
Coefficients Coefficients
Beta Beta
SIS s e
oSols
Tolerance VIF
(Constant) ey e -10478.060 2094.664 -5.002 0.000

SN A 53 &l sluas 121.128 21.588 0.438 5.611 0.000 0.984 1.016
PLH Sy plisl 68.243 15.111 0.357 4.516 0.000 0.956 1.046
FP A 5 5B G 5, sl 92.309 28.951 0.253 3.188 0.002 0.949 1.054

. Dependent Variable: Gy (gplot™)"

<¢;)>¢,fmnj§~w:w\,wf

Osemer S ) 4 o Sl Js a2 o 5o

GY=-10478.06* 4 121.128** SN +68.243** PLH +92.309** FP , R’= 0.425
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Table 7. Eigen value, variance and cumulative variance of factors in data matrix

) ploly 5 Shele b
Extraction Sums of Squared Loadings

J»LG a}u,ﬁ:bla u"‘.\i)‘}"‘\"’J’ M‘d"“;li)‘}
Component Eigen values Variance % Cumulative %
1 2.880 31.998 31.998
2 1.517 16.852 48.850
3 1.213 13.478 62.328

b ele & a4 25 51 ool ool fole an 53 (oL, 3,500 Dlawe Jule JL e Sle-A g
Table 8. Component matrix and factor load of evaluated traits in three factors obtained
from factor analysis

Cdo Component sl

Trait 1 2 3
FP 0.515 0.048 -0.314
PLH 0.565 0.590 -0.080
TKW 0.234 0.252 0.773
SL 0.091 0.544 0.234
SN 0.510 -0.403 0.230
PL 0.281 0.575 0.143
SYLD 0.812 0.125 -0.425
YLD 0.928 -0.245 -0.083
HI 0.610 -0.488 0.442

Extraction Method: Principal Component Analysis.
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Fig. 1. Denderogram presentation of synthetic wheat genotypes
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Table 9. Mean of different traits of genotypes in each group

I AN NS
°_5Jf 22 U,f 22
Cluster No. of G % DHE* DMA PLH TGW SL Grali(n/ PL BYLDI YLDI HI%
enotypes enotypes spike 3 -
%n clu};lt)er in clu}s/?er P (gplot™) (gplot™)
1 20 19.42 113.60 167.25 120.55 51.60 11.13 2535 54.75 1040.00 344.50 24.88
2 16 15.53 112.88 164.69 114.63 56.50 10.48 27.69 56.63 715.31 313.75 30.33
3 9 8.74 111.89 16244 11544 52.67 7.46 2633 52.11 881.67 338.33 27.83
4 19 18.45 113.89 163.16 114.63 4942 10.17 2446 5532 932.89 246.58 20.86
5 2 1.94 131.00 170.00 81.00 40.50 8.50 18.70 42.00 432.50 92.50 17.55
6 19 18.45 118.74 165.74 106.74 49.58 1045 2623 50.11 665.26 232.11 25.84
7 18 17.48 107.62 163.53 109.84 45.63 941 3393 50.59 1006.50 472.00 32.01

DHE: Days to Heading; DMA: Days to Malurity; FP: Days from heading to maturity; PLH: Plant Height; TGW:
1000 Grain Weight; SL: Spike Length; GNPS: Grain Number per Spike; PED: Peduncle Length; SYLD: Straw
Yield; GY: Grain Yield; HI: Harvest Index.

=5 e 03, Ol e 4 f‘)‘f 5 sz o6
o5 oz s L (s 4l s sdone Sl Sea
o) 03 Slis 31 (ol ¢l 4 S (oo
Ol ge 4o LagT 5l eslizwl (i odss V"’WCJ}
G3lisan slaaal s 6,88 55 iy
Slad o a4 cu Aol Coeal Sl Wl g
e lols Laos 8 51 eSS, a8 slsilis
Sl 531 lily 53 A5 o 5L 4 S s
oalial 3) 30 0L S (G5 il (S55 55

S

References

L (22411/313-SA) 4Y 5(22011/12-S) A¥
e ol sl s VU il s, Shes
i BV 5 WA oLt i 55 s Sols]
oA 53 als slar o xi slls oS §5
oS 5 Slas ol par 4 Cdeo pl ) gl . Lidy
e Je o a5 5b b 5, sl 5 2SS
odind OLE ey b b o ke iy 05 5
dpw(agéu%jsj):cwalw\
Slas gl anlllas ol )5 . Cwl ) 500
.xuégwso);m)sw)ﬂ 3,46
oled oLl o 033L ulul oy § ples

)‘WOJU&'J‘M,&J}J%}},“&‘JJ

Aghaee Sarbarzeh, M., and Amini, A. 2011. Genetic variability for agronomy traits in

bread wheat genotype collection of Iran. Seed and Plant Improvement Journal 27-1(4):

581-599 (in Persian).

Allard, R. W. 1996. Genetic basis of the evolution of adoptedness in plants. Euphytica

92: 1-11.

Aycicek, M., and Yildirim, T. 2006. Path coefficient analysis of yield and yield

components in bread wheat (Triticum aestivum L.) genotypes. Pakistan Journal of


www.SID.ir

e Slaas 8 o) Do s oL

Botany 38(2): 417-424.

Colmer, T. D., Flowers, T. J., and Munns, R. 2006. Use of wild relatives to improve salt
tolerance in wheat. Journal of Experimental Botany 57: 1059-1078.

Dreisigacker, S., Kishii, M., Lage, J., and Warburton, M. 2008. Use of synthetic
hexaploid wheat to increase diversity for CIMMYT bread wheat improvement.
Australian Journal of Agricultural Research 59 (5): 413-420.

Friebe, B., Jiang, J., Raupp, W. J., Mclintosh, R. A., and Gill, B. S. 1996.
Characterization of wheat-alien translocations conferring resistance to disease and pest:
Current status. Euphytica 91: 59-87.

Ghasemi, M., Zaefizadeh, M., Azimi, J., and Jamaati-e-Somarin, S. 2010. Study of
primary adaptation of synthetic lines of bread wheat in Ardabil region (Iran). World
Applied Sciences Journal 9 (10): 1113-1120.

Gill, B. S., Dhaliwal, H. S., Multani, D. S., and Singh, P.J. 1989. Evaluation and

utilisation of wild germplasm of wheat. pp. 165-177. In: Mujeeb-Kazi, A., and Sitch,
L. A. (eds.) Review of Advances in Plant Biotechnology, 1985-88. 2nd International
Symposium on Genetic Manipulation in Crops, CIMMYT & IRRI.

Gill, B. S., Hatchett, J. H., and Raupp, W. J. 1987. Chromosomal mapping of Hessian
fly resistance gene H13 in the D genome of wheat. Journal of Heredity 78: 97-100.

Gill, B. S., Sharma, H. C., Raupp, W. J., Browder, L. E., Hatchett, J. H., and Harvey,
T. L. 1985. Evaluation of Aegilops species for resistance to wheat powdery mildew,
wheat leaf rust, Hessian fly‘and greenbug. Plant Breeding 69: 314-316.

Henye, E. G. 1987. Wheat and Wheat Improvement. 2nd edition. American Society of
Agronomy, Madison, Wisconsin, USA.

Jiang, J., Friebe, B., and Gill, B. S. 1994. Recent advances in alien gene transfer in

wheat. Euphytica 73: 199-212.

Knott, D. R., and Dvorak, J. 1976. Alien germplasm as a source of resistance to disease.
Annual Review of Phytopathology 14: 211-235.

Mares, D., and Mrva, K. 2008. Genetic variation for quality traits in synthetic wheat
germplasm. Australian Journal of Agricultural Research 59(5): 406—412.

Matthew, R., Dreccer, F., and Trethowan, R. 2007. Drought-adaptive traits derived
from wheat wild relatives and landraces. Journal of Experimental Botany 58 (2):

177-186.

A


www.SID.ir

AY Jlo o) ojled YA-) Wl " 5y 9 JUg (S5 dloxo”

McFadden, E. S., and Sears, E. R. 1946. The origin of Triticum spelta and its free-testing
hexaploid relatives. Journal of Heredity 37: 107-116.

Mcintosh, R. A.1991. Alien sources of disease resistance in bread wheat. pp. 320-332. In:

Sasakuma, T., and Kinoshita, T. (eds.) Proceedings of Dr. H. Kihara Memorial
International Symposium on Cytoplasmic Engineering in Wheat. Nuclear and
Urganellar Genomes of Wheat Species, Yokohama, Japan.

Molnar, |., Gaspar, L., Sarvari, E., Dulai, S., Hoffmann, B., Molnar-Lang, M., and
Galiba, G. 2004. Physiological and morphological responses to water stress in
Aegilops biuncialis and Triticum aestivum genotypes with differing tolerance to
drought. Functional Plant Biology 31: 1149-1159.

Morrison, D. F. 1990. Multivariate Statistical Methods. MeGrow Hill ‘Publications,
NewYork. 495pp.

Mujeeb-Kazi, A., Fuentes-Davilla, G., Gul, A., and Mirza, J. I. 2006. Karnal bunt
resistance in synthetic hexaploid wheats (SH) derived from durum wheat Aegilops
tauschii combinations and in some SH. bread wheat derivatives. Cereal Research
Communications 34: 1199-1205.

Mujeeb-Kazi, A., Rosas, V., and Roldan, S.1996. Conservation of the genetic variation
of Triticum tauschii in synthetic hexaploid wheats and its potential utilization for
wheat improvement. Genetic Resources and Crop Evolution 43: 129-134.

Pestsova, E. G., Borner, A, and Roder, M. S. 2001. Development of a set of Triticum
aestivum-Aegilops tauschii introgression lines. Hereditas 135: 139- 143.

Poehlman, J. M. 1994. Breeding Field Crops. Third ed. Iowa State University Press,
USA.

Powell, W., Gordon, C., Machray, C., and Provan, J.1996. Polymorphism revealed by
simple sequence repeats. Trends in Plant Science 1 (7): 215-221.

Raupp, W. J., Amri, A., Hatchett, J. H., Gill, B. S., Wilson, D. L., and Cox, T. S. 1993.
Chromosomal location of Hessian fly-resistance genes H22, H23 and H24 derived
from Triticum tauschii in the D genome of wheat. Journal of Heredity 84: 142-145.

Raupp, W. J., Gill, B. S., Friebe, B., Wilson, D. L., Cox,T. S., and Sears, R. G. 1995.
The Wheat Genetics Resource Center: Germ plasm conservation, evaluation and
utilization. pp. 469-475. In: Li, Z. S., and Xin, Z. Y. (eds.) Proceedings of the 8"
International Wheat Genetics Symposium, China Agricultural Scientech Press, Beijing,

China.

fY


www.SID.ir

e Slaas 8 o) Do s oL

Reynolds, M. P., Dreccer, F., and Trethowan, R. 2007. Drought-adaptive traits derived
from wheat wild relatives and landraces. Journal of Experimental Botany 58 (2):
177-186.

Rezaii, A., and Frey, K. J. 1988. Variation in relation to geographical distribution of wild
oat's seed traits. Euphytica 39: 113-118.

Rizwan, S., Ahmad, 1., Ashraf, M., Sahi, G. M., Mirza, J. |, Ratto, A., and Mujeeb-
Kazi, A. 2007. New sources of wheat yellow rust (Puccinia striiformis f. sp. tritici)
seedling resistance. Pakistan Journal of Botany 39(2): 595-602.

Royo, C., A" lvaro, F., Martos, V., Ramdani, A. Isidro, J., Villegas, D., and Garcl'a
del Moral, L. F. 2007. Genetic changes in durum wheat yield components and
associated traits in Italian and Spanish varieties during the 20th century. Euphytica
155: 259-270.

Sadegh Ghol Moghadam, R., Khodarahmi, M., and Ahmadi, G. 2011. Study of genetic
diversity and factor analysis for grain yield and other morphological traits under
drought stress condition. Agronomy and Plant Breeding 7(1): 133-147.

Sadras, V. O., and Lawson, C. 2011. Genetic gain in yield and associated changes in
phenotype, trait plasticity and competitive ability of South Australian wheat varieties
released between 1958 and 2007. Crop and Pasture Science 62(7): 533-549.

Schneider, A., Molnar, 1., and Molnar-Lang, M.2008. Utilisation of Aegilops
(goatgrass) species to-widen the genetic diversity of cultivated wheat. Euphytica
163: 1-19.

Sharma, H. C., and Gill, B. S. 1983. Current status of wide hybridization in wheat.
Euphytica 32: 17-31.

Spagnolett Zeull, P. L., and Qualset, C. O. 1987. Geographical diversity for quantitative
spike characters in world collection of durum wheat. Crop Science 27: 235-241.

Tan, F., Zhou, J., Yang, Z., Zhang, Y., Pan, L., and Ren, Z. 2009. Characterization of a
new synthetic wheat — Aegilops biuncialis partial amphiploid. African Journal of
Biotechnology 8 (14): 3215-3218.

Tossi Mojarad, M., and Bihamta, M. 2008. Evaluation of grain yield and quantitative
traits using factor analysis. Agricultural Science 17: 97-107 (in Persian).

Trethowan, R. M., Reynolds, M. P., Sayre, K. D., and Ortiz-Monasterio, . 2005.
Adapting wheat cultivars to resource conserving farming practices and human
nutritional needs. Annals of Applied Biology 146: 404-413.

Valkoun, J. J. 2001. Wheat pre-breeding using wild progenitors. Euphytica 119: 17-23.

v


www.SID.ir

AY Jlo o) ojled YA-) Wl " 5y 9 JUg (S5 dloxo”

Van Slageren, M. W. 1994. Wild Wheats: A Monograph of Aegilops L. and
Amblyopyrum (Jaub. and Spach) Eig (Poaceae). Agricultural University, Wageningen

and International Center for Agricultural Research in Dry Areas, Aleppo, Syria.

¥F


www.SID.ir

