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Genetic Variation of Morpholo%ical and Physiological traits in
Durum Wheat Lines
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Table 1. Durum wheat lines and their origins

oyleds 5V (o55)elin oyled oY (o55) slice oyled oY (o55)elin
No. Line Origin No. Line Origin No. Line Origin
1 378 Moghan (IR) 35 4489  Shetaban Falavandi (IR) 69 45688  Yogoslavia
2 900  Gorgan (IR) 36 sg10  lran 70 45666 ~ Yogoslavia
3 1052 Khoram abad (IR) 37 sgig  ran 71 45643 Yogoslav
4 1202 Tran 38 5823 Iram 7 45632 ~ Afghanistan
5 1871 Mahabad (IR) 39 sgp5  lran 73 45620  Afghanistan
6 3122 Shirvan (IR) 40 sgpg  lran 74 45588 Iran
7 3605 Iran 41 5830  lran 75 45587  Iran
8 3652 ram 42 sg3g  ram 76 45381 Portugal
9 3699  ran 8 5846  ran 77 45415 Portugal
10 3709 ran 44 5885 Iram 78 45425  Portugal
11 3711 Iran 45 47093  Pi-oR.Ci 79 45430 Portugal
12 3712 Iran 46 46224 Austria 30 45443 Belgium
13 3735  Iran 47 46200  Europe 81 45461  Belgium
14 3791 Iran 48 46198  Europe 82 45474 Japan
15 3810  Iran 49 46183  Europe 83 45476 Japan
16 3811 Iran 50 46172  Europe 84 45477 Japan
17 3818 Iran 51 46112 Japan 85 45478 Japan
18 3822 Iran 52 16078  Japan 86 45491  Australia
19 3823 Iran 53 46061  Japan 87 45501  Portugal
20 3825  Iran 54 46048  Japan 38 45505  Portugal
21 4012 Mashhad (IR) 55 46047  Japan 89 45512 Tran
22 4023 Mashhad (IR) 56 46046  Japan 90 45543 Afghanistan
23 4151 Mashhad (IR) 57 46043  Japan 91 45558 Turkey
24 4154 Mashhad (IR) 58 45989  Japan 92 45565 Turkey
25 4232 Mashhad (IR) 59 45870  Japan 93 45566 Afghanistan
26 4233 Mashhad (IR) 60 45868  Japan 94 45581 Afghanistan
27 4303  Mashhad (IR) 61 45833 Iran 95 47194  Bulgaria
28 4341  Mashhad (IR) 62 45770 Iran 96 47208  Bulgaria
29 4369 ~ Mashhad (IR) 63 45751  Iran 97 47198 Argentina
30 4410 ~ Mashhad (IR) 64 45749  Iran 98 47191  Argentina
31 4421 ~ Mashhad (IR) 65 45743 Gery 99 47193 Australia
32 4425 TIran 66 45707 Iran 100 47216  Bulgaria
33 4483 Gel Oran Helekhani (IR) 67 45716 Iran 101 47217  Bulgaria
34 4484 Gel Oran Helekhani (IR) 68 45704  Afghanistan 102 47218  Bulgaria
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Table 2. Analysis of variance for some morpho-physiological traits in durum wheat lines

MS Sl e o SiLe

WA Ol o) oyled V=) " 5 9 Jlg (S5 dloxo”

s s Shs esls ) Sladb S J b Jsb Jsb 3 Shese AR 05 s 4ls sl S L G 5ay G 5ay
@ T als Sl £ SaeTosm  alie 55 ) e &l Al S5 s Ssles € b
IS aliw
df.  Grain Harvest Plant Penultimate Peduncle Extruded Spike Biological 1000  Grain/spike Day to Dayto  Day to
50V e yield  index height internode length  peduncle length yield grain physiological anthesis heading
e Al length weight maturity
Block S 5 3157 001 33134 2839 160.80  30.07 3.80"  35.01 55.05 233.70" 37.00" 11.40 12.97"
Check Ll 32327 0010 736.60° 44.23" 260.10° 527 10.107  41.01° 382.10° 202.70 134.90™ 11.80™  44.117
Error Lo 15  0.64 0.00 337.85 9.60 65.93 46.76 0.80 12.50 122.71  103.11 6.71 4.39 4.14

.MP\,M);adu;,tcb);)u@‘)u@,;%;4{:**3*Lns

ns, * and **: Not significant, significant at 5% and 1% of probability levels, respectively.
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Table 3. Means, maximum, minimum, standard deviation and coefficient of variation of
some morpho-physiological traits in durum wheat lines

oSl N ] S il Check means sl ,KiLs
Sl i S
i N Means ;. (%)  Standard Max. Min. sk Ol i L LT
raits Slae deviation Yavaros  Shotordandan ~ Dena Arya
i) 565 659,
Day to heading 121.79 1.67 4.19 132.67 113.17 12330  126.16 121.16  120.00
SUsles 6 5,
Day to anthesis 128.42 1.62 3.64 137.47 12221 130.16 132.33 129.30 128.00
$ g Cu:)\
Plant height (cm) 109.29 16.92 16.44 147.94 73.15 103.74 120.26 94.05 101.27
ki Jsb
Spike length (cm) 8.15 10.98 1.65 13.11 4.33 8.45 9.71 7.28 6.78
ISy (ST 03 dbo
Extruded peduncle length
(em)  25.06  27.58 7.59 43.63  10.83  22.48 24.37 22.10 2321
Sy J b
Peduncle length(cm) 47.67 17.64 9.43 69.29  27.53  45.59 51.92 4021 4292
£330 Sla b
internode Penultimate 2072 15.17 4.00 3191 1159 1836 23.03 1833  19.78
length (cm)
als 5lm 05s
1000grain weigh (g) 4721 2347 9.02 73.37 3090  39.94 58.15 4280 4730
Al s wlaslass
Grain /spike 34.19 29.01 9.61 65.07 15.87 41.00 29.33 41.57 38.91
ESPPE Ny
Day to physiological
maturity 152.70 1.69 5.56 164.50 139.51 151.00 157.83 149.5 146.66
5 > Shas
Biological yield(tha™) 16.50  21.70 3.94 24.81 469 1525 18.45 1478  12.07
&ls Jﬂaﬁ
Grain yield(tha™) 6.01 13.39 1.48 9.59 2.14 5.81 6.41 5.81 5.61
C_,.i:\:ﬁ ua:-l.&
Harvest index 0.41 18.62 0.06 0.53 0.28 0.37 0.38 0.44 0.43
. - . - . . . T - - . /. .
cliw 5B U 55 oln) (quo55 4 bgs e Olse 4 byl od) Hler Dliw :SNke froean
Sy 5 i Bles S L5 oy sluw 55 Olsse 4 OIS 23 cods Pl o3,
53 sl alu) 5, e el 5 (5540 50 50 U 5 golas o5, Olsie 4 elsl (o
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Table 4. Simple correlation coefficients between traits

S5 g sS

S g0 o

(373 (379) gl b Osp dsb dsb dsb 0js Glaslis S s > Sas 3 Sles
(2 ahi Slasles & Sy ki ISy S Sy £330 S0ke syl s ENEP PP RSP <l
Day to Day to Plant height ~ Spike length Extruded Peduncle Penultimate 1000 grain Grain/ spike Day to Biological Grain yield
heading anthesis peduncle length internode weight physiological yield
length length maturity
St S5 55,
Day to anthesis 0.90™
LY Cu: 8]
Plant height 0.12™ 0.09™
diw Jgb
Spike/length 0.08™ 0.05™ 0.13™
Sy ST 05, dsb
Extruded peduncle length -0.20" -0.24 0.50” -0.10™
IS Ik
Peduncle length -0.10™ -0.07™ 0.66” 0.06™ 0.845™
£330 80ke b
Penultimate internode length -0.10™ -0.15™ 0.63” 0.21" 0.36" 0.43"
als )l 055
1000grain weigh 0.20" 021" 0.02™ -0.10™ 0.05™ 0.07™ 0.09™
aliw s wlaslass
Grain /spike 0.10™ 0.18™ -0.40™ 0.01™ -0.39” 04" 047" -0.29”
3 S ks
Day to physiological maturity 0.50" 0.44™ 0.10™ 0.03™ -0.14™ -0.10™ 0.09™ 0.33" 0.01™
S5 g > Sk
Biological yield -0.10™ -0.16™ 0.05™ -0.24" 0.01™ 0.00™ 0.04™ -0.11™ -0.40™ 0.11™
als s Shee
Grain yield -0.10™ -0.15™ -0.00™ 0.22° -0.03™ -0.11™ 0.03™ -0.06™ 0.16" 0.20° 0.70"
Sl asls
Harvest index 0.06™ 0.16™ -0.10™ 0.00™ -0.17™ -0.23" -0.15™ 0.17™ 0.22" 0.10™ -0.40™ 0.01™

Ao y3 ) 5 de s 0 Jla c]aw 3 )bL;'u ‘)lasluj:‘p A ;**} * ns
ns, * and **: Not significant, significant at 5% and 1% of probability levels, respectively.
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Table 5. Estimated equations for grain yield based on stepwise regression

41:-‘,4 SYslee R2
Step Equations
1 GY=1.126+0.26BY 0.62
2 GY=-5.04+0.39BY+12.44HI 0.83
3 GY=-0.65+0.39BY+12.48HI-0.03DH 0.84

2w b 5y 9 ils u.a}b;di.ijjl}:. .ngL.omJLs JJ§L..9 —s 5 «:DH,HLBY,GY
GY,BY,HIL.DH: Grain yield, biological yield, harvest index and day to heading, respectively.
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Table 6. Partitioning of correlation coefficient analysis to direct and indirect effects for

grain yield

Character :Biological yield &S5 g0 5 Shes Cdeo
Direct effect s 5] 1.037

Indirect effect via: 13 ) s 2
Heading 2 b s, 0.011
Harvest index Cils p Latls 0.261
Pooled effects LT par 0.791

Character: Harvest index Cls el iCds
Direct effect s 5 0.533

Indirect effect via: (G ) s s
Heading A b s, 0.007
Biological yield 5 g 3 Shas 0.508
Pooled effects LT par 0.017

Character: Day to heading Ao 5 0gb U 59y 1
Direct effect e 0.101

Indirect effect via: 13 ) s 2
Biological yield 5 g 3 Shas 0.120
Harvest index Sy e ls 0.536
Pooled effects LT paxr 0.185
Residue effects oiladl LT 0.391
S 590gm 0,5 los 4

Biological yield
1/02
r=-0.48%*
0.52
&1 3 Khos < s L -0.155
. Harvest index
Grain yield w r=0.068

aliw )b U 39, v

0.391 Day to heading

suilewdly 46T

Residue effects

;)sto.;w4;\3;&wa@\,,@ﬂw%wﬂfgg—\ S
Fig. 1. Path analysis diagram for of relationship between grain yield and some traits
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Spike.l 10 —

H.index 8 —

B.yield 6

P.il 13 —
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P.height 4 —

G.weight 5 :,—

Guyield 12

DHE 1 —
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Fig. 2. Dendrogram of cluster analysis of traits
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casls 5, Shas G, yield sasls 15 035 G weight LS gL, P. height ¢ Gl ST 03,0 Jsb E. ped o33
S5 s 50 (S Ay Phum el s ils slaws :Grain.s ¢ lzsles 6 5, :ANthsis ¢aliw 45 b 35, :Dhe
Ped.1: Peduncle length; Spike.l: Spike/length; H.index: Harvest index; B.yield: Biological yield;
P.i.l: Penultimate internode length; E.ped.l: Extruded peduncle length; P.height: Plant height;
G.weight: 1000Grain weigh; G.yield: Grain yield; Dhe: Day to heading; Anthesis: Day to
anthesis; Grain.s: Grain /spike; Ph.m: Day to physiological maturity.
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Fig. 3. Dendrogram of traits in local durum wheat
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Table 7. Mean square and mean compare for different traits obtained from cluster

analysis
Mean square  Sola o Sole Mean group ey § SSke
Traits Sl B o o 1 2 3 4
Between group Within group

) 5B G55

Day to heading 1848.32 17.60 121.0ab  118.5a 119.0a  123.0b
SLsles S 5,

Day to anthesis 1392.18 13.25 129.0a 125.0b 126.0b  130.0a
S e CL&J)

Plant height 28388.21 270.36 96.5b 948c 116.8a 118.2a
i J 5k

Spike/length 286.78 2.73 7.5ab 8.5a 6.72b 8.9a
Sy ST oy b

Extruded peduncle length 6056.29 57.67 16.0c 21.5b 29.3a 27.8a
ISy s

Peduncle length 9346.69 89.01 36.2¢ 43.0b 50.9a 52.9a
£330 Soba J o

Penultimate internode length 1686.5 16.08 18.8ab 17.7b 22.0a 24.0a
als 38 0j

1000grain weigh 8560.92 81.53 42.2b 42.6b 47.3a 49.0a
IR HERNPS

Grain /spike 9709.46 92.47 42.0a 38.3a 28.0b 31.2¢
NI S

Day to physiological maturity 3252.83 30.97 152.0a 148.6b  151.0a  153.0a
55 > Shes

Biological yield 1635.98 15.58 16.9a 16.5a 17.9a 14.6b
&l ;Jg.l“p

Grain yield 230.37 2.19 6.5b 6.2b 7.2a S.1c
Sl el

Harvest index 0.42 0.01 0.3b 0.3c 0.4a 0.3c

A5l e WS o )0 B Jlaiol mhas 58 5SSl 03] oll p dkied sy 5o 0 S pie B G sl JBlas oS sl (. Sle +
el VY g ¥ (5 @ ooy 5 318 5 o il yly ool3T a0+
+Means, in each row, followed by similar letter(s), are not significantly different at 5% probability level, using Duncan’s
New Multiple Rang Test.
++Degrees of freedom variance between and within group 3and 101, respectively.
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