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Table 1. The name and pedigree of studied durum wheat lines

axdlland yg0 pg)99 puiS slanY oyl g (oolwl ) Jguar

S

3) © yxlo K0, 0 yoxl
& Pedigree NO. Pedigree
NO.
1 IcamorTA042/4/Ber/Lks4/3/Altar84/Stn//Lahn/5/Beltagy2/6/ | 43 Mgnl3/Aghrass2/3/IcamorTA0463//H.mouline/Sbl2/4/Beltagy1—I

19

20

21

22

23

24

Ossl1/Stj5/5/Bicrederaal/4/BezaizSHF//SD19539/Waha/3/Stj/
Mrb3—ICD07-823-BLMSD-0AP-4AP-0Tr-1AP-0THT-0AP
IcamorTA042/4/Bcr/Lks4/3/Altar84/Stn//Lahn/5/Beltagy2/6/
Ossl1/Stj5/5/Bicrederaal/4/BezaizSHF//SD19539/Waha/3/Stj/
Mrb3—ICD07-823-BLMSD-0AP-5AP-0Tr-2AP-0THT-0AP
IcamorTA042/4/Bcr/Lks4/3/Altar84/Stn//Lahn/5/Beltagy2/6/
Ossl1/Stj5/5/Bicrederaal/4/BezaizSHF//SD19539/Waha/3/Stj/
Mrb3—ICD07-823-BLMSD-0AP-12AP-0Tr-2AP-0THT-0AP
Ossl1/Stj5/5/Bidral/4/BezaizSHF//SD19539/Waha/3/Stj/Mrb
3/6/Icajihan1—ICD07-002-BLMSD-0AP-0Tr-2AP-0Tr-8AP-
O0THT-0AP
Ossl1/Stj5/5/Bidral/4/BezaizSHF//SD19539/Waha/3/Stj/Mrb
3/6/Icajihan1—ICD07-002-BLMSD-0AP-0Tr-3AP-0Tr-2AP-
O0THT-0AP
CM829/CandocrossH25//Icajihan3—ICD07-020-BLMSD-
0AP-0Tr-1AP-0Tr-1AP-0THT-0AP

Stj3//Bcer/Lks4/3/Ter3/4/Icajihan10—ICD07-076-BLMSD-
0AP-0Tr-3AP-0Tr-3AP-0THT-0AP

Ter1/3/Stj3//Ber/Lks4/4/Icajihan18—ICD07-149-BLMSD-
0AP-0Tr-4AP-0Tr-1AP-OTHT-0AP

Ter1/3/Stj3//Ber/Lks4/4/Icajihan18—ICD07-149-BLMSD-
0AP-0Tr-4AP-0Tr-3AP-0THT-0AP

Waha(Check)—

Ter1/3/Stj3//Ber/Lks4/4/Icajihan18—ICD07-150-BLMSD-
0AP-0Tr-7AP-0Tr-4AP-0THT-0AP

Ter1/3/Stj3//Bcr/Lks4/4/Icajihan18—ICD07-150-BLMSD-
0AP-0Tr-7AP-0Tr-5AP-0THT-0AP
Ter1/3/Stj3//Bcer/Lks4/4/Icajihan18—ICD07-150-BLMSD-
0AP-0Tr-7AP-0Tr-6AP-0THT-0AP

Miki2(Check)—

Terl//Mrf1/Stj2/3/Icajihan22—ICD07-181-BLMSD-0AP-0Tr-
5AP-0Tr-1AP-0THT-0AP
Ter1//Mrf1/Stj2/3/Icajihan22—ICD07-181-BLMSD-0AP-0Tr-
5AP-0Tr-2AP-0THT-0AP
Bicrederaal/Azeghar2//Icajihan25—ICD07-192-BLMSD-
0AP-0Tr-1AP-0Tr-5AP-0THT-0AP
Bicrederaal/Azeghar2//Icajihan25—ICD07-192-BLMSD-
0AP-0Tr-2AP-0Tr-3AP-0THT-0AP
Azegharl/6/Znal/5/Awl1/4/Ruft//Jo/Cr/3/F9.3/7/Azegharl//
Msbl1/Quarmal—ICD07-318-BLMSD-0AP-0Tr-4AP-0Tr-
1AP-OTHT-0AP

Omrabi5(Check)—

Azegharl/6/Znal/5/Awl1/4/Ruff//Jo/Cr/3/F9.3/7/Azegharl//
Msbl1/Quarmal—ICD07-318-BLMSD-0AP-0Tr-4AP-0Tr-
3AP-OTHT-0AP
Ter1/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrf1//Mrb16/Ru—ICDO07
-324-BLMSD-0AP-0Tr-1AP-0Tr-2AP-0THT-0AP

Ter1/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrf1//Mrb16/Ru—ICDO07
-324-BLMSD-0AP-0Tr-3AP-0Tr-4AP-0THT-0AP

Ter1/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrf1//Mrb16/Ru—ICDO07
-324-BLMSD-0AP-0Tr-4AP-0Tr-1AP-OTHT-0AP

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

CD06-0252-BLMSD-0AP-4AP-0Tr-2AP-0Tr-7AP-0THT-0AP

Mgnl3/Ainzen1/3/IcamorTA0462//Terbol975/Icamor"s"/4/Beltag
y2—ICD06-0254-BLMSD-0AP-6AP-0Tr-2AP-0Tr-1AP-0THT-
0AP
Mgnl3/Ainzen1/3/IcamorTA0462//Terbol975/Icamor"s"/4/Beltag
y2—ICD06-0254-BLMSD-0AP-10AP-0Tr-3AP-0Tr-9AP-0THT-
0AP
Mgnl3/Ainzen1/3/IcamorTA0463//H.mouline/Sb12/4/Mgnl3/Ainz
en1—ICD06-0261-BLMSD-0AP-4AP-0Tr-2AP-0Tr-4AP-0THT-
0AP
Mrb3/Mnal//Terl/3/IcamorTA0459/Ammar7/4/Beltagy2—ICD06
-0279-BLMSD-0AP-5AP-0Tr-5AP-0Tr-1AP-0THT-0AP

Ter1/3/Stj3//Bcer/Lks4/4/IcamorTA0462/3/Arislahn7//CI115/Bcere
h1/5/Beltagy2—ICD06-0298-BLMSD-0AP-1AP-0Tr-2AP-0Tr-
1AP-0THT-0AP
Quabrach1/4/IcamorTA0462/3/Maamouri3//Vitron/Bidral/5/Bcrc
h1//Mrf1/Stj2—ICD06-0302-BLMSD-0AP-6AP-0Tr-1AP-0Tr-
2AP-0THT-0AP
Amedakull/4/IcamorTA0462/3/Arislahn7//CI1115/Bcrchl/5/Belta
gy2—ICD06-0328-BLMSD-0AP-8AP-0Tr-1AP-0Tr-3AP-0THT-
0AP
Aghrass1//Bezaiz982/Bcrchl1/4/IcamorTA0462/3/Quabrach3//Vitr
on/Bidral/5/Stj3//Bcer/Lks4/3/Ter3—1CD06-0333-BLMSD-0AP-
2AP-0Tr-3AP-0Tr-1AP-0THT-0AP
Maamouril/5/IcamorTA0462/4/Stj3//Ber/Lks4/3/Icamor"s"/6/Mg
nl3/Ainzen1—ICD06-0367-BLMSD-0AP-2AP-0Tr-2AP-0Tr-
2AP-0THT-0AP
Azeghar2/5/IcamorTA0462/4/Stj3//Ber/Lks4/3/Icamor's"/6/Stj3//
Ber/Lks4/3/Ter3—1CD06-0374-BLMSD-0AP-2AP-0Tr-2AP-0Tr-
1AP-0THT-0AP
Mgnl3/Ainzen1/3/Ber/Grol//Mgnl1—ICD06-1265-BLMSD-0AP-
7AP-0Tr-2AP-0Tr-2AP-0THT-0AP
Mgnl3/Ainzen1/3/Ber/Grol//Mgnl1—ICD06-1265-BLMSD-0AP-
8AP-0Tr-2AP-0Tr-3AP-0THT-0AP
Ossl1/Stj5/5/Bicrederaal/4/BEZAIZSHF//SD19539/Waha/3/Stj/
Mrb3/6/Mgnl3/Aghrass2—ICD06-1525-BLMSD-0AP-1AP-0Tr-
5AP-0Tr-2AP-0THT-0AP
Terbol975/Gerufte]2—ICD06-1790-BLMSD-0AP-6AP-0Tr-3AP-
0Tr-3AP-0THT-0AP
Mgnl3/Ainzen1/3/Ter1//Mrfl/Stj2—ICD06-1615-BLMSD-0AP-
0Tr-2AP-0Tr-3AP-0Tr-3AP-0THT-0AP
Mgnl3/Ainzen1/3/Terl//Mrfl/Stj2—ICD06-1615-BLMSD-0AP-
0Tr-4AP-0Tr-1AP-0Tr-1AP-OTHT-0AP
Azegharl//Blrn/Mrf2/3/Bicrederaal/Azeghar2—ICD06-1646-
BLMSD-0AP-0Tr-1AP-0Tr-6AP-0Tr-3AP-0THT-0AP
Aghrass1/3/HFN94N8/Mrb5//Znal/4/IcamorTA0458—ICD04-
0178-BLMSD-0AP-8AP-0Tr-4AP-0Tr-1AP-0Tr-3AP-0Tr-3AP-
0THT-0AP
Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CD03-0342-BLMSDOAP-1AP-0Tr-3AP-0Tr-4AP-0Tr-3AP-
0THT-0AP
Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CD03-0342-BLMSDOAP-1AP-0Tr-3AP-0Tr-4AP-0Tr-5AP-
O0THT-0AP
Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CD03-0342-BLMSDOAP-1AP-0Tr-3AP-0Tr-4AP-0Tr-1AP-
0THT-0AP
Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CD03-0342-BLMSDOAP-2AP-0Tr-6AP-0Tr-3AP-0Tr-4AP-
0THT-0AP
Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CDO03-0342-BLMSDOAP-2AP-0Tr-7AP-0Tr-5AP-0Tr-2AP-
0THT-0AP
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Table 1. Continued aoldl Y Jaus
9, 0yl 9, 0y
NO Pedigree NO Pedigree
25  Younesl(Check)— 67 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
CD03-0342-BLMSDOAP-2AP-0Tr-9AP-0Tr-3AP-0Tr-1AP-
OTHT-0AP
26  Terl/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrfl//Mrb16/Ru—ICDO07 | 68 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
-324-BLMSD-0AP-0Tr-4AP-0Tr-3AP-O0THT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-10AP-0Tr-6AP-0Tr-2AP-
OTHT-0AP
27 Terl/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrfl//Mrb16/Ru—ICDO07 | 69 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
-324-BLMSD-0AP-0Tr-5AP-0Tr-1AP-OTHT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-10AP-0Tr-6AP-0Tr-3 AP-
OTHT-0AP
28 Terl/3/Stj3//Ber/Lks4/4/Aghrass1/3/Mrfl//Mrb16/Ru—ICDO07 | 70 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
-324-BLMSD-0AP-0Tr-6AP-0Tr-7AP-O0THT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-11AP-0Tr-8AP-0Tr-1AP-
OTHT-0AP
29 Korifla(Check)— 71  Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I1
CD03-0342-BLMSDOAP-2AP-0Tr-11AP-0Tr-8AP-0Tr-3AP-
OTHT-0AP
30 Terl//Mrf1/Stj2/3/Icasyr1—ICD07-349-BLMSD-0AP-0Tr- 72 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
4AP-0Tr-2AP-0THT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-11AP-0Tr-8AP-0Tr-5AP-
OTHT-0AP
31  Terl//Mrf1/Stj2/3/Icasyr1—ICD07-349-BLMSD-0AP-0Tr- 73 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I1
4AP-0Tr-4AP-0THT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-11AP-0Tr-8AP-0Tr-1AP-
OTHT-0AP
32 CandocrossH25/Ysf1//CM829/CandocrossH25—ICD07-497- | 74 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr2—I
BLMSD-0AP-0Tr-2AP-0Tr-1AP-OTHT-0AP CD03-0342-BLMSDOAP-2AP-0Tr-11AP-0Tr-8AP-0Tr-3AP-
OTHT-0AP
33 CandocrossH25/Ysf1//CM829/CandocrossH25—ICD07-497- | 75 Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr—IC
BLMSD-0AP-0Tr-3AP-0Tr-4AP-0THT-0AP D03-0342-BLMSD-0AP-2AP-0Tr-6AP-0Tr-1AP-0Tr-3AP-0Tr-
1AP-0Tr-2AP-0THT-0AP
34 CMB829/CandocrossH25/5/F4- 76  Ouasloukos1/5/Azn1/4/BEZAIZSHF//SD19539/Waha/3/Gdr—IC
13/3/Arthur71/Lahn//Blk2/Lahn/4/Quarmal—ICD07-799- D03-0342-BLMSD-0AP-2AP-0Tr-6AP-0Tr-3AP-0Tr-1AP-0Tr-
BLMSD-0AP-0Tr-2AP-0Tr-4AP-0THT-0AP 1AP-0Tr-2AP-0THT-0AP
35 Stk/Hau//Hecal/3/IRANYTO0512/4/Beltagy2—ICD06-0019- 77 Ossl1/Stj5/5/Bicrederaal/4/BEZAIZSHF//SD19539/Waha/3/Stj/
BLMSD-0AP-5AP-0Tr-3AP-0Tr-3AP-0THT-0AP Mrb3/6/Beltagy2—ICD06-1511-0AP-9AP-0AP-3AP-0THTD-
0AP-OTHT-0AP
36 Geromtell/IRANYTO053//Mgnl3/Ainzen1—ICD06-0048- 78 CM&829/CandocrossH25//Icajihan10—ICD07-078-BLMSD-0AP-
BLMSD-0AP-6AP-0Tr-6AP-0Tr-5AP-0THT-0AP 2AP-0Tr-13AP-0THT-0AP
37 Geromtel/IRANYT053//Mgnl3/Ainzen1—ICD06-0048- 79  Ossl1/Stj5/5/Bicrederaal/4/BezaizSHF//SD19539/Waha/3/Stj/Mr
BLMSD-0AP-6AP-0Tr-6AP-0Tr-6AP-0THT-0AP b3/6/Icajihan12—ICD07-094-BLMSD-0AP-6AP-0Tr-1AP-0THT-
0AP
38 IcamorTA0463/4/IcamorTA0463/3/CandocrossH25//Msbl1/Q | 80 Lah/Ch1-2521/3/Azegharl//Blrn/Mrf2—ICD07-605-BLMSD-
uarmal-04182/5/MIKI2—ICD06-0135-BLMSD-0AP-4AP- 0AP-1AP-0Tr-3AP-0THT-0AP
0Tr-5AP-0Tr-8AP-OTHT-0AP
39 IcamorTA0471//IcamorTA0459/Ammar8/4/Stj3//Dra2/Ber/3/ | 81 Adnanl//Mgnl3/Ainzen1—ICD07-646-BLMSD-0AP-4AP-0Tr-
Ter3—ICD06-0172-BLMSD-0AP-3AP-0Tr-4AP-0Tr-2AP- SAP-OTHT-0AP
OTHT-0AP
40 IcamorTA0471//IcamorTA0459/Waha/3/Mgnl3/Ainzen1—IC | 82 Ossll1/Stj5/5/Bidral/4/BezaizSHF//SD19539/Waha/3/Stj/Mrb3/6/1
D06-0174-BLMSD-0AP-9AP-0Tr-5AP-0Tr-3AP-0THT-0AP cajihan1—ICD07-002-BLMSD-0AP-0Tr-4AP-0Tr-1AP-0THT-
0AP
41 Azegharl/4/IcamorTA0462/3/Maamouri3//Vitron/Bidral/S/M | 83  Ter1/3/Stj3//Bcr/Lks4/4/Icajihan18—ICD07-149-BLMSD-0AP-
gnl3/Ainzen1—ICD06-0230-BLMSD-0AP-12AP-0Tr-3AP- 0Tr-4AP-0Tr-SAP-0THT-0AP
0Tr-11AP-0THT-0AP
42 Azegharl/4/IcamorTA0462/3/Maamouri3//Vitron/Bidral/5/M

gnl3/Ainzen1—ICD06-0230-BLMSD-0AP-12AP-0Tr-5AP-
0Tr-4AP-0THT-0AP
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Table 2. Analysis of variance for Ti indices of traits in durum wheat lines

sl azyo  ade, Job oy ¥ 39 Al ) SLS (339 wly ) o2
S.0.vV Ol i’ 2ol df Root Length  Root fresh weight  Root dry weight ~ Root volume
Line R 82 0.135%« 0.049+= 0.070% 0.068
Error s 249 0.065 0.033 0.042 0.044
CV% (1) Ol guads' 9 o 24 22 21 24
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Table 2. Continued

alol .Y Jgu

31 a0 ) o alw Job Blw Y9 alw SS9
S.0.vV Ol s’ 2ol df Root area shoot length  shoot fresh weight  Shoot dry weight
Line oY 82 0.144# 0.015%* 0.024#« 0.041#
Error s 249 0.093 0.007 0.013 0.022
CV% (1) &lpudd <o o 29 11 16 18

Ao, S Jliol mhaw jo o gixe 5 o pe e oS5 4 s g 1S

ns,** were non-significant and significant at 1% probability level, respectively.

Ol e @xSone 5 2l il 4 Aty o
Kafi and ) weo o b cugb, 0gaS 4 (o yiws b8
.(Mahdavi-e-Damghani, 2000
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Sl ol 5 i 5 kg olgo s el 38 b (25
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Table 3. Mean comparison of durum wheat lines under osmotic stress based on Ti indices of traits (because of large

number of lines, only 10

olie gl Jlae (@3l jldo (i b 2y Ti sl jlade o oS b (2 Y
Traits Max Min Ti Lines with lower Ti index
Lines with the highest Ti index
" 34,53,16,9, 25, 66, 65, 15 61, 56,73,19,29, 51, 21, 8, 60
“"”‘..) J,b 1.6552 0.6820 b b b 9 b B s B 2 b b B s B b b 9
Root length (cm) 38,35 2
oy P ) 2 4,4 17,32 22 2 1,82,11
) P O39 1.1400 0.5364 65 97 3 s 07 71 77 3 s 605 53) > 779 9’ 37039 313’ 8 s > 799
Root fresh weight (gr) >
iy Snd 3 12, 1,16, 40, 34, 60, 53, 35,7 79,77, 22, 82,29, 73, 68,30
; D) ) ( )U)s 12050 05974 s 1y ) ) Zé ) s s Iy ) 5 s 143- 139 5 s 5
Root dry weight (gr >
10, 1 4 4 22,2 2,82
4»-,;,) x> 12084 05973 7,67,10,1, 9,223, 34, 60, 64, 77,22, 29, 6288, 551, 82, 30, 79,
Root volume (cm?) >
10, 38, 24, 25, 16, 64, 9, 26 22,29,717,82,30,52,79,73
( 42-;?.) Gh'w 1.4570 0.5857 b b B 539 34! b b 9 b B s 51! 619 B b B
Root area (cm > s
5L 24,32 2 22,11,51,62,81,13,4
adlw Jgb 0.8379  0.5092 83,78, 35, 24, 32,59, 69,26, 63,22,11,51,62,81, 13,48, 5,
shoot length (cm) 38,34 77
8Lw 5043 23,47,7, 64,41, 54,39, 9, 40 77,14,22,79, 51, 63, 55, 80
h f h 43 h )("U;S 0.9147 0.5301 b 9 b B 269 B s b s s B b 52! 11) B b B
shoot fresh weight (gr >
5le LS ) 4,47, 16, 54 4 14 13,22 1
a8 039 10191 0.5825 64,47, 16, 54,9, 69, 35,40, 79,77,8, 14,68, 13, 22, 80, 51,
Shoot dry weight (gr) 34,26 82

Line with max and min number of index was presented in table

O Og 4 S (S 15 Ll 50 55 puS A
3y ey y »o (Khazaei and Kafi, 2003) cél  uals
S G5g 9 Jsb (SaS A5 4 Fesie pl)] 0930

(Ganjeali and Bagheri, 2011) axiils (g i ad,

alo lid b paiS o aBle 4 ady, (39 S axllae
72 Pl 5l ey A aBlis (59 4 ad) Sl (59 Ol
S 39 (Sandahu and Laude,1985) el polio
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Ol Wl oo sy gl Eesl poes Sl (13 0l 5 O]
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e cp ol g VL oyl Cews g S o o
Sz ol 5L Jgaz) cho 2 ly Jo a3 lo
5 @5 cote Jlonl sy 51 oY e alold sl
(F Jg92) o eolitul (d-) care Jloas! cudgis

4l gt dlse Sl (5 b e G5 Ll pd 0 olS
olS a5 S9h 0 Sl Sy (nl g was e olaiBl Ay
355 Glacund plo jlisyse of (Sis byld o wilg
aS oxd i3S (Ganjeali et al., 2010) oS oal)8 1)
ozl (hre Al slo il b gzl o laads,
S8les 5 LB )0 (oot B ws)9d 9 ShS sla i
Sl s (Kafietal, 2009) oS o ) oly; olalS
ilises slaaisS ;0 ol o) e s g ady; Jobo ey olass
ozl olS o g o olaslis olxyl el als
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Table 4. Mean, minimum and maximum value of traits Ti index (expected values for positive and negative ideal

genotype) for durum wheat lines

Traits Line number Mean Maximum Minimum
aiaydsb 83 1.0489 1.66 0.68
Root length (cm)
et Foi9 33 0.7946 1.14 0.54
Root fresh weight (gr)
iy SIS 0 83 0.9335 1.20 0.60
Root dry weight (gr)
) o> 83 0.8662 121 0.60
Root volume (cm?3)
Al y g 83 0.8956 1.46 0.59
Root area(cm?)
Sl Jsb 83 0.7023 0.84 0.51
shoot length (cm)
| sle o 83 0.7126 0.91 0.53
shoot fresh weight (gr)
Bl LS 039 83 0.8032 1.02 0.58

shootdry weight (gr)

deie Olprea lacn¥ ool g wog SIIG jlade o i
TAXY slorny s a3l 6 pod L 4 oY o
orieS b oY 63 AY 5 YA LYY Y £) OY &) ¥
23092 (5 ol 3 4 Y (el 5 035 SHIG i
O Jgo=)
G909, 325 pl O SIHIG ezl jleslawl s ogdle
b9y & sladss ay e Sl eslitul b aslllass g slocn¥
b ameg)S cpl () JS8) b ploxil o)ly (uilly Joloo
@l 5 ol plnil Ti (a3 ls 6l oY (Sl o2 S
SIG _asls ) Lol mlss b glabss a5l Jols

s oolitsl SIIG a3 les apsls (gl boalols ol 5|
aS ol las ¥ ganas, s SIIG i, 5l Jol> b
LY ¥V ooiy 4 SHG ke cnyie b slacny
dzlio ;3 (0) Jgoz b Bllae STIG (a3l jlade o 3V
W39 el AT 4 Y (S enite anY S0 b
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Table 5. Tolerant and susceptible durum wheat lines based on SIIG index (because of large number of lines, only 10
line with max and min number of index was presented)

oY d g+ sIG LTy
Line Ranking
34 2.847423 039965.0 986158.0 1
9 021386.2 18082.0 917891.0 2
53 051478.2 185326.0 917147.0 3
26 30596.2 256344.0 899956.0 4
16 736309.1 269371.0 865696.0 5
64 565933.0 419597.0 788673.0 6
38 392098.1 429976.0 764018.0 7
25 348017.1 480461.0 737234.0 8
35 363575.1 502425.0 730748.0 9
24 264865.1 512185.0 711778.0 10
61 20638.0 235858.2 084505.0 74
52 16813.0 122464.2 0734.0 75
51 157137.0 212893.0 066302.0 76
30 155631.0 316521.2 062954.0 77
82 118853.0 384373.2 04748.0 78
73 111686.0 30255.2 046261.0 79
79 113528.0 420274.2 044805.0 80
77 092157.0 690327.2 03312.0 81
29 081212.0 539026.2 030994.0 82
22 070428.0 69645.2 025454.0 83
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Table 6. Mean of groups obtained from cluster analysis of durum wheat lines using Ward method based on Ti indices
of traits

(Traits) wlas
Jsb Aol SES 0l e S (339
Al Al Al Al aBlw Job  aBlw yigye adlw
_ Root Rootfresh Rootdry Root by o shoot shoot fresh dry shoot

Group 09y length weight weight volume Root area length weight weight

(cm) (gr) (cm?®) (cm?) (cm) (gr)
Groupl Vog,5 128 0932 1.099 1.042 1.193 0.749 0.756 0.890
Group2 v 4,5 0.889 0681 0.788 0732 0.689 0.653 0632 0.706
Group3 vy 4,5 1057 0.809 0956 0879 0907 0713 0.737 0.827

Total Js 1049 0.795 0933 0.866 0.896 0.702 0711 0.803




iy OBl gl dedse Sy (555 areuas STIG
-l il 5l oslizul b (Sis 4y ula 5 e sl
L jazls plas SIIG g, S8 @ o Sis 4 Jooo sl
-, ‘&""-Q-'.’():‘.‘-"’“‘L.’B""\AT)') el S Ogoas Dlas g
Zali) 59 00 yoly s 3 Goadsl (a5 o0

(et al., 2015; Yagutipour et al., 2016

Sl bl oY (Gladg> 520 5l Jol> b

Tl sgzg Jdo a0 Ti asls 5l eolanal o .ol
2ozS b aS I 50,0 s ‘5’;_>l) L5 Jeotin g wle>
ol glae cov wrles S LB o b psls ol

-
|

1

1

i

1

|

1

I

]

i

H

1

|

|

i

i m - ~N

I

I

1

1

I

|

I

I

1

1

|

I

| [ | [ |

L TTTTTTIT T T I I T T T T i T T T T T T TR T T rrrrTrIrd I rTTT T T i rrrrrirrrrrot
g OHONTFOANOFO VN NODOPTOLNLONMMDODONOMOON MU PO ANV TPONRIEHOR TN TV ANDADN DA A NON A T ONINDD
F METLTOVNDTNTEONMRTOITONDDNYADAM AT TN - LN TONDANNOO o el HMND e NhHNOOOWDOLAY OO~ NDDN

o Ti (b pad L (slas y2 anllaes g0 0993 e Y (1 3)ly (Ng; & Slanigd a5 3l Jols (55 )3 g0 =) UK
Fig. 1. Dendrogram of cluster analysis using Ward method for studied durum wheat lines based on Ti indices of traits

5l ol bt g sl Cawd 4 j5 Glabgd 4 0 ol
AL jleslinul bl ¥ ganas, @li b goney 5
el a5 sms e i ol cels VU Ulysen STIG
Shls S8 alize slo sl s souaes o SIIG
slagpY a5 csls ol plgee U5 50 wleioe Gz &
Joio sl ¥ YE FO YO FA ST AP TP LY FF A
TY YO VY YO VY AY Ve 0 QY &Y sl

RERRPY) axllas Q_" 5 Lg}o...u‘ oS A u.JL......> (_thbQ.g'Y

Abdalla, M.M., El-Khoshiban, N.H., 2007. The
influence of water stress on growth, relative
water content, photosynthetic pigments, some
metabolic and hormonal contents of two
Triticum aestivum cultivars. Journal of Applied
Science Research. 3, 2062-2074.

DY Ko XY VY ¥ slapnY o YL Sl slylo ¥ £
ol bl g ol Slas . S5le llo YA Y
YE XD YO XA LT NP NP LY YFA slepY SIHG
FY AY X DY DY £V slocwY g YL oKl bog )5 50
olaxs 3 18 ul Sl bog,S 0 YY YA LYY VA

&Ll

Akbarigujdi, E., Eizadi darbandi, A., Borzuie, A.,

Majdabadi, A., 2010. The survey of

morphological changes of wheat genotypes

under salt stress conditions. Science and

Technology of Greenhouse Crops. 1, 71-82. [In
Persian with English summary].



VWAA 5l Y als el psle o ame sla i

Alizadeh, A., 2009. Water, Soil and Plant
Relationship. Astan Quds Razavi Press.
Mashhad, 353p. [In Persian].

Araus, J.L., Slafer, G.A., Reynolds, M.P., Royo,
C., 2002. Plant breeding and drought in C3
cereal should we breed for? Annals of Botany.
89, 925-940.

Bayoumi, T.Y., Eid, M.H., Metwali, E.M., 2008.
Application of physiological and biochemical
indices as a screening technique for drought
tolerance in wheat genotypes. African Journal
of Biotechnology. 7, 2341-2352.

Ganjeali, A., Bagheri, A., 2011. Evaluation of
morphological characteristics of root chickpea
(Cicer arietinum L.) in response to drought
stress. Iranian Journal of Pulses Research. 1,
101-110. [In Persian with English summary].

Ganjeali, A., Kaffi, M., Sabet Teimouri, M.,
2010. Evaluation of root and shoot
physiological indices in chickpea (Cicer
arietinum L.) under drought stress.
Environmental Stresses in Crop Sciences. 3,
35-45. [In Persian with English summary].

Garavandi, M., Farshadfar, E., Kahrizi, D., 2010.
Evaluation of drought tolerance in advanced
bread wheat genotypes in field and laboratory
condition. Journal of Seed and Plant Seedling.
2,233-252. [In Persian with English summary].

Jaberifar, A., Nasr Esfahani, M., Gandi, A.
Rashidi Asl, A., Efyuni, D., 2011. Comparison
of phonological traits of advanced wheat lines
in Isfahan conditions. Quarterly Journal of
Crops Physiology. 3, 69-83. [In Persian with
English summary].

Kafi, M., Mahdavi-e-Damghani, A. 2000.
Mechanisms of Plants Tolerance to
Environmental Stresses. Ferdowsi University
Publication. Mashhad, Iran. 449p. [In Persian].

Kafi, M., Borzuie, A., Kamandi, A., Maasumi,
A., Nabati, J., 2009. Physiology of
Environmental Stresses in Plants. University of
Mashhad Publication, 504p. [In Persian].

Kafi, M., Zand, E., Kamkar, B., Sharifi, H.R.,
Goldani, M. 2005. Plant Physiology.
University of Mashhad Publication. 456p. [In
Persian].

Kant, S., Kafkafi, U. 2005. Impact of mineral
deficiency stress. The Hebrew University.
Available at:
http://www.plantstress.com/articles/min_defici
ency_i/impact.htm

y.s

Khazaei, H., Kafi, M., 2003. Effect of drought
stress on root growth and dry matter
partitioning between roots and shoots of winter
wheat. [ranian Journal of Field Crops Research.
1, 33-41. [In Persian with English summary].

Kramer, P.J., 1999. Water Relation of Plants.
Academic Press, New York.

Michel, B.E., Kaufmann, M.R., 1973. The
osmotic potential of polyethylene glycol 6000.
Plant Physiology. 51, 914-916.

Mirzaee, M.R., Rezvani, S.M., 2008. Effect of
drought stress on beet quality at different
growth stages. Journal of Sugar Beet. 45, 42-
49. [In Persian with English summary].

Mohammadnia, S., Asghari, A., Sofalian, O.,
Mohammaddoust, H., Karimizadeh, R.
Shokouhian, A.A., 2016. Evaluation of durum
wheat lines using drought stress indices. 8, 11-
23. [In Persian with English summary].

Nagarajan, S., Rane, J.,, Maheswari, M.,
Gambhir, P., 1999. Effect of postanthesis water
stress on accumulation of dry matter, carbon
and nitrogen and their partitioning of dry
matter, in wheat varieties differing in drought
tolerance. Journal of Agronomy Crop Sciences.
129, 136-183.

Okcu, G., Kaya, M.D., Atak, M., 2005. Effects of
salt and drought stresses on germination and
seedling growth of pea (Pisum sativum L.).

Turkish Journal of Agriculture and Forestry.
29, 237-242.

Panda, S.K., Khan, M.H., 2004. Changes in
growth and superoxide dismutase activity in
Hydrilla verticillata L. under abiotic stress.
Brazilian Journal of Plant Physiology. 16, 115-
118.

Rajabzadeh, N. 2001. Bread Technology. Tehran
University Press. [In Persian].

Reddy, A.R., Claitanya, K.V., Vivekanadan, M.,
2004.  Drought-induced  responses  of
photosynthesis and antioxidant metabolism in
higher plants. Journal of Plant Physiology. 161,
1189-1202.

Sabbaghpur, H. 2003. Drought tolerance
mechanisms in plants. Journal of Agricultural
Drought and Famine. 3, 21-32. [In Persian].

Sabirzhanova, I.B., Sabirzhanov, B.E., Chemeris,
A., Veselov, D.S., Kudoyarov, G.R., 2005. Fast
changes in expression of expansion gene and
leaf extensibility in osmotically stressed maize
plants. Plant Physiology and Biochemistry. 43,
419-422.



Sadiqov, S.T., Akbulut, M., Ehmedov, V., 2002.
Role of Ca2+ in drought stress signaling in
wheat seedlings. Biochemistry. 67, 491-497.

Sandahu, A.S., Laude, H.H., 1985. Effects of
drought heat hardiness in winter wheat.
Agronomy Journal. 50, 78-81.

Vinocur, B., Altman, A., 2005. Recent advances
in engineering plant tolerance to abiotic stress:
Achievements and limitations. Current Opinion
in Biotechnology. 16, 123-132.

Yagutipour, A., Farshadfar, E., Saiedi, M., 2016.
Evaluation drought tolerance of bread wheat

genotypes using suitable compound method.
Environmental Stresses in Crop Sciences. 10,
247-256. [In Persian with English summary].

Zali, H., Sofalian, O., Hasanloo, T., Asghari, A.,
Hoseini, S.M., 2015. Appraising of drought
tolerance relying on stability analysis indices in
canola genotypes simultaneously, using
selection index of ideal genotype (SIG)
technique: Introduction of new method.
Biological Forum. 7, 703-711.



