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Abstract

In order to investigate different lines of durum wheat for water stress tolerance, an experiment was carried out in the
greenhouse in the form of a split plot design in a Randomized complete block design with three replications using 20 lines of
durum wheat at two levels of water stress (40% and 70% of the amount of available water was completely drained in 0.4 and
0.7 levels of stress, respectively and re-irrigation was performed) and a control level (complete irrigation). Also, water-soluble
and salt-soluble proteins were extracted and SDS-PAGE was done. Measured traits were photosynthetic pigments (chlorophyll
a, chlorophyll b, chlorophyll a/b, total chlorophyll and carotenoids), soluble sugar and prolin content. The results of the
analysis of variance showed that there was a significant difference between the studied lines at different levels of stress. The
results of comparing the mean of the studied traits showed that in total, lines 16 and 5 have the highest value in most of the
traits and lines 10 and 18 have the lowest value in most of the traits. Also, the results obtained from the cluster analysis
indicated that due to the higher mean values compared to the other lines both in stress-free and stress conditions, lines 16 and 5
(Mra-1/4/Aus1/3/Scar/GdoVZ579//Bitl, TRN//21563/AA/3/BD2080/4/BD2339/5/RASCON_37/TARRO_2//) have a higher performance
stability in the different environmental conditions. Furthermore, the results of molecular analysis of the studied proteins
showed that in water and salt soluble proteins based on matrix similarity and genetic distance of straw, the lowest genetic
distance was between genotypes 18 and 19 (0.32) and the highest genetic distance was between genotypes 16 and 8 (0.98).
Finally, it can be concluded that there is a significant genetic diversity between the studied cultivars and this diversity can be
used in plant breeding.
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Tablel. Pedigree of durum wheat lines studied in this research

o s

oY

bjabjr

STOT//ALTAR 84/

BCRIS/BICUM//LLARETA
INIA/3/DUKEM_12/2*RASCON _21

TRN//21563/AA/3/BD2080/4/BD2339/5/RASCO
N_37/TARRO_2//
RASCON_37/6/AUK/GUIL//GREEN
HYDRANASSA30/SILVER_5//LYMNO_8/3/PA
TKA 7
IYAZI_1/41YAZI_1/AKAKI_4//SOMAT 3/3/AU
K/GUIL//GREEN
STR/JO69/3/J069/CRA//CIT71/5/ALTAR
84/A0S/ 6/ ENT E/MEXI_ 2//HUI/3/YAV_1/
GEDIZ/7/SOMAT _4/INTER ~_8/8/ INTER_8/
SILVER_2 CDSS02Y01292T-0TOPB-0Y-0M-8Y-
oY 4/

AINZEN-1/3/MINIMUS_6/PLATA_16//IMMER

Y

VY

CBC 509
CHAM 3
ALTARB84/BINTEPES5/3/ALTAR
84/STINT//SILVER_45/4/
LHNKE/RASCON//CONA-D
GREEN_2/HIMAN_12//SHIP_1/7/ECO/CMH76
A.722//YAV/3/ALTAR 84/4IAJAIA _2/5/
KJOVE_1/6/MALM UK _1/ SERRATOR_1

RISSA/GAN//POHO_1/3/PLATA_3//CREX/AL
LA/4/STOT//ALTAR 84/ALD/5/ARMENT
/ISRN _3/ NIGRIS_4/ 3/ CANELO 9.1

CHILE/SOMAT_3.1//WODUCK/

ALTAR
INIA

84/STINT//SILVER_45/3/LLARETA

TRN//21563/AA/3/BD2080/4/BD2339/5/RASCO
N_37/TARRO_2//
RASCON_37/6/AUK/GUIL//GREEN

VY
TRN//21563/AA/3/BD2080/4/BD2339/5/RASCO KUCUK_2/PATA_2/4/ARMENT//SRN_3/NIGR
N_S7/TARRO_2/ " |S_4/3/CANELO 9.1
/RASCON_37/6/AUK/GUIL//GREEN - =
Yo  GODRIN/GUTROS//DUKEM/3/DF900.83/2*RAS
CON_37/4/ARMENT/ V1 Mra-1/4/Aus1/3/Scar/GdoVZ579//Bitl
/SRN_3/NIGRIS_4/3/CANELO 9.1
VY Icajihan2l YA Stk/Hau//Heca-1/3/1536-OGDOI
Y4 Mrfl/Stj2/3/1718/BT24//Kariml Y+ Dehdasht
(:j)jbCﬁ&u;ﬂyjbwbb)fs}ki@fli)bg}?dJ).,\;.-—YJ‘}JQ
Table2. Analysis of variance of studied traits in durum wheat lines
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Figl. Mean Comparison of sugar soluble traits in durum wheat lines under non-stress, medium stress and severe stress
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Fig3. Mean Comparison of Chlorophyll a-b-a/d and Total Chlorophyll traits in durum wheat lines under non-stress, medium

stress and severe stress conditions

\feo uw)sﬁlg’ AS o,b&/@ao,ga/w)s@b@jww -



https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.15.7
http://gebsj.ir/article-1-390-fa.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1400.10.2.15.7 ]

w5 5 S s sb el e

O 5 sl s (Sdao

L5D% 4= JrreY

PETTI
(mg/g)

A
LR
o
¥

e e g
e

&

SRR
e o]

e e s o

RN

[ SNEA]

%

HHHHAHHHHHHAHHHAHHH

A SR A AP
R
B O P P P P 2ol

R e

3
%
3
3
3
&
3
%
%
3
3
3
2%
3
3
3

wAE ST T e R T I s R ey s | R I e I s T e T T I
S Ji qii v?‘i Mgﬁ gﬁ ‘j-r ji\lj?‘j']‘\ﬁ-}‘(i?‘kz?‘J']Jﬁié}?“j-}‘jf‘xﬁ

paa23 paid gl )

Lkd S5 b e 15 (A5 O Ll 8 s pases eS8 glacnY s Al 55508 G S0k alie - IS0s

Fig4. Mean Comparison of carotenoid traits in durum wheat lines under non-stress, medium stress and severe stress conditions

s s e el Bad et SO |y alie Slis sl
b S 5 b iy K s 513 sl
D13 oy S b 5 ol Sl baad ot 5 L)l
J513 5L ) Al el Codbge shues S ST cnlnly
Fosd Sbadss LSy eaa (S55 Bl gl el
el s« U (Bonato et al. 2006) 5 sl S lie
“osS slaeduled o (SN e s o Bolal sl SN
s § 55 JSI a3 48 3,8 e Doy g 0l sl glo
S S sl obsl Jlasl s sl sl 2l s
Al

Slis b bLl s ) o500 gl gdues S sk «
ol Bl By 4 gt s Sl edd g Sl
oslinal b oty Slages oy bl et S eslanad sl
B sl b al n oo L Sl a el
(0 JS2) i bl ol

Slio 5 5l s 8 8 Slosas sk 4 fines
L3S a5 Slio S ke 5 Ol e 2550
(Fdsd)

V5T AV AT AT VD gl S osk bl s
N0 TYA T A0 AT OE by s S 5 ey S s
Loarg LA gl g3 058 55 g Ve 5 A D)
ol epse 05,5 3 asmse IS Sl 5l Ol 5 VU Sils
4 sl e S slageY AS amld J ey S Olye S

L a bl el e 65 Ol e

e o mi JalS (5ll Tl b s 5558 o 350
53 kel Cews VY gl sl S s VA Y s by s
S V8 Y gl Sl ke s ol 5 a2
d g al Rl Bl g iS58 TS i s (8 s S
Lyd o ol 5S4 Cuslis sl 4 e S b
s ode s LSS S8 egdle L(Faroog. 2009)
33 G gth i 3l UK, ol «(Sifermann et al.1987)
GLIGsl, 58S e Cliblns 55 ez ST SISl ol
- S oo lge (8 st oS s 3 US55 S &S sl
S bl 5l (Collins. 2001) 55 o Lal 3 i O3nS| 4 Ol
s e 1y (F02) 5,0 05T Logiies L5506 o 55,8
'A_A:.':').’j BE LAJ\.\:}JJJS Q\]:A CJJLL? c(Koer. 2006) .LSLfa
Sheslinad 5o 53 (Gedasilis s Ll b Cod i gla

AL e 5 e gl il 5 IS elos L;L%J'.:JK.A
Glp e S5l o ie A ol gla Bs, S el
Do S5 53 Sy e 03,5 e ey 005 s b
A G (S5 g5 a3 les g8 sk b s, ]
(Lﬁljﬁ}a leesls b slandisy o L,Si)jjﬁ)_}‘) aesls Cf Bl
il b glad o 4520 (Arcade et al.2000) s 53 o oslical

bl}\m_}eﬁ (abu‘ law U""L"'\J" b\).al..:_b‘)_é‘ Ls.,\;.ge);

VFer lcucn 9 5b 1Y o Loy /B0 0,90 [ g § (Sood| g Seii§  oawrdigeo


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.15.7
http://gebsj.ir/article-1-390-fa.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1400.10.2.15.7 ]

O 5 55l 35 (Sdao

v D0 5 S5 g i Gl il s 2

o S 10 1s 20 25
N e ——— ,————————— U E— haas o a-us e csaas: - -
a
>
-
b
2
a7 ——' L
e ]
L
19 —
ie
16 = I—
s
3 ¥
20
<=
>
is
i3 — Baw =
1. SRE——— T Sy
20
o £ 3 1o 1s 20 s
Num - - —
i4
s
16
10
13
z A
s
& =731
is
11 —I
3
4
-
> 8
iz .
17
? .h-u- >
i@ I ] - .
) 2 S
v & v 1L <0 2>
N ——— B i
- o PEEEE——
$ 5. } —_—
1 1
4 .
s = —
i€
]
|| S —
2
G =
= .
T g— |8
30 l
£
s
e v
L
&3 LAs A
an —J " —

_,\_L.L.Z u@) -]G-w):ﬁ u:""T a&-ﬁ Q}-\.g_): ol L;jﬁfaJ"L'. Slews gfdl“"'.j" })U w‘.l'.'.)‘J JB‘J}- U:')-) 4 r};}} (:J.{ Jﬂ A\l 6.\.}{;);—°J£j
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Fig6. Protein imagery of durum wheat storage proteins in polyacrylamide gel under water stress

ﬂ\.x.“.kA JJ"A LSLQU'.’.Y 4.3').>J w‘).} C""";J‘f; R .))).4‘9

AV ATAY QAN D Lgl.nuﬂ RSV oY Glodiws ojjfw_)é

.M;J|J§g§{_o})§‘)b\/} Y4 AV X o d Y DAY

DL r—h \0 g:a.:syj SN é‘j Y 0‘9; DL \f, B \Y 6\.&“&

M&jbrﬁ)wjbthfdeé‘j.L.'b(:;b\ﬂej;

0 oS Sidsy pde 5l 6 Ll e ( S50 Sy

Sy 5 JoS g0 slaesls ulul b (glad s a4 5o

S s ol 3 J sl

s Gl d 03 00 0 A8 SlapY (gdiues S ke 4
) 3,515 wlis g 5 UPGMA iy 5l elind | zdls
Stad o e 035 VU a5 LV JSE) A el
Sl s slaisy 4 Samd il 03 (/YY) S ss

oo Glinoj 9 50l

1Y 0 5losds [0 0590 | foww (o] 9 Sk § (wkigen -


https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.2.15.7
http://gebsj.ir/article-1-390-fa.html

[ Downloaded from gebs.ir on 2026-01-02 ]

[ DOR: 20.1001.1.25885073.1400.10.2.15.7 ]

w5 5 S s sb el e

O 5 sl s (Sdao

33 bl adlas 5 50 £90393 (.J..f sl sum 4w Sl A S
Sai g ol s Jgloes 59 Wesls 6l r;:}dﬂ Laler adlje

Fig8. Three-dimensional display of studied durum wheat
lines based on the first and second coordinated
components for water and salt soluble protein data
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Fig7. Grouping of durum wheat lines based on water and salt
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