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Table 1. The name of used wheat cultivars in this experiment
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Table 2. Hoagland's nutrient solution compounds that used in this experiment
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Table 3. Analysis of variancefor measured physiological traitsin wheat cultivars at osmotic stress condition
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Table 4. Mean comparison of studied traitsin wheat cultivars under three osmotic stress levels using Duncan's method
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Table 4. Mean comparison of studied traitsin wheat cultivars under three osmotic stress levels using Duncan's method
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Table 5. Mean comparison of total chlorophyll for osmotic stress levels using Duncan's method
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Table 6. Mean comparison of total chlorophyll in wheat cultivars under osmotic stress using Duncan's method

U5 sy ) e O Jinss ) et
vy g W ¥/or®e Vol \
v/ar™ Ll W f/paC ¥ b v
/vy o0 W ¥/5A8 ¥ oo ¥
f/es0 o5 V oh? )] ¥
fvo® 55lplS ' Fire Syl 5
sy liaao oy el 5K \$ o/F? EO9yd 5
v/ay> Jses % ¥iro%d 255 v
£y o YA ¥/ AP Ly A
P ojsSlS . F/ere ) R
£/5yC e v. £/ po)l \e

09,5 Sz & (B sbe 51N alols o pB)l L F
A Gl pugw F lae pBl Jols ol 09,5 LNAS pasnds
Slao J jlog)S ol pB)l &5 d9r (25 5 Ly Sl
pite piloygls g pSlas uiloygld adgl il gld
2 ob jolal s a1y JS ke 51 Byl o g
295 el F Gle e g S pBY pgd 095
A A 85 sl (g39pd g Wlune] (g el S
5 M5ei5,5 (oo sl wSle Clao I (g yuiy olas
09,5 392 > 1y JS" nSlie 5 Lol oy B 18
Clio (Sp b5l g 39 )kl 5 Uyl pB)l ol pguw
@Yl IS 05k S SBloal S Jidg )15 5 @ bl sile
J9y 9 005 035l el Byl pylaa 095 55 cuils
poilsS 2)Slas g (g Clao il & B S gl
0l polamsl 0gs a |y I8 W Sle I Glysal oy iy
09,5 pBy1 L = (sieml 5 Laulyd )3 (P 5 ¥ o JS3)
» lio 381 lp Vb S :Ska 5l Blpodl (il b pgd
OIS b pgw 09)S pl)l 5 8)S )13 Joote p8) 09,5
09,5 1 i 5 oS S5 (elyy YU eSiles 31 oo
85 )13 polus pB)]
500 Aol s A b VY (el i bl
Pyl Joli Jgl 09,5 A8 wansdl 09)5 Yoz &2 (553 Jloged
F ol g Ll ol ) (S iliamojiydgy el S
Jy) 9V Olie (595wB (e pB) Jold pg3 05
9 ) Ole g 2kwls b (i (Sl P8 Jali pgw 095
255 9 Byl o298 opogu oSl o8l Jols ooz 09,5
09,5 PB) )L =WV (ghewl 5 aw 53 (B JSU5) b
Sl pilepls wile Cluogas (Sp b1l

55l eal )b e BB ao > S Jlain] o 50 Syidie By b oo (1 Sle

Slandgd 4520
ool gladgs o 5l edlial b pBy) (ciiseg)S
caw 4w P Ward iy, 4 Glas s 3laliel :S5ke
sgba Jb WY el G255 5k F el L cals
a5 s Sl (05 T ) (gloJSi3) 15 pl il
4PS abp opsleta ibly 45 daogS Cgllas
O gohe Sl Se sl Pl )by (bl
Lo Sy Jlisl aw 3 Jols (slaog S 5 €85 )50
29)5 2 S Shy O polaie 4 MBI e SMS
Sl J5 oSl 1 Blodl caalllan 390 Slao a8 )L
Lulyd 5 (5 5 ¥ ¥ o JSi5) 13,5 dusbes 095 o
09,5 4w &y (B3 5905 1D alols )3 pB)] (A5 (g
N ol )T il gy P8y Jalds Jgl 09,8 s s
39w e P8 ol pgd 09,5 «s39yed 9 (29
Py 09)5 5 liewojipdo) S 5 Jowy oSl by
5 ooF Pl xSV ple uge Syl B Jols
Slao it Jai 5| Jol 09,5 pB)1 (V JS3) 392 5)kls
gl iluygls poulyS 3 Slas (Jolxe slaaE aile
s 1y 5 0nSle 5 5WL 0Slo (idon 9 JS Jd9)lS
b Jds)ls 5 3g5)l5 i I pByl pgd 09,5 > udg:
g 09,5 pB)l g aizitls |y JS pSSlie 51 Sliosl oy
obiygls g e puilepsls aile Clas 5l Sy sl
bt 355 2y 1y JS ik 51 Gloal (i peite
S Blzil a4y dngr b i e balyd o (Y JSK5) sl
S L8 Wk Glyie adllas )00 Clio 5 S0ke
A1l Vb (:Sbe 5l Slyol sl b gl 05,5 pB)
Siowl 5 gaw 53 485 )13 g pB)l 0g)S 53 Clio


http://jcb.sanru.ac.ir/article-1-699-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-10 ]

Ma

WA Gy N o)les [ Jlo /215 (oS ol anlidingy

gaw 9> 53 5 (F JK8) 85 sl polus pB)l 095
A ABlS Joodie S yide 5k 4 (e 08 (el G5
o glho pShe & oh ol Job ml
85 I L Pl ST )3 @ Lde)lS 5 g Jolnenid
rlioglh sl Jlis Sk oS Jo )3 23l o
2 gie uiloygl g A595)5 Sl uilygls eyl
w0 plas ials sald adaw 4 Cud pBB)l iy
o)l F Qe (e (g5 « Sl B L F el 15
Wile (Slao Jlai I (639, g Al 39yl S SG g8
PB4 5l yie B o)l 9 a595) Jglore (slanid
Ldg

Blodl pgiles 5Slas g adgl uilunjgld cpusite (il )5l
Jolre L8 Slas pgd 09,5 jo b oYL Sk
Sl cpyidio @ J29)15" 5 (g n 4595, (JS id)lS
9 peileS 3 Slas (g Olio gy Ll 1) S (Sl
LIs Ty VL JS 5650ke 5 Bl pgus 095 13 D Jidg IS
A 5L WY el 5 bld o ke 09,5 g
Bl cpVl S Jdg)l5 9 48 @ byl i
J5 oSke I Glpssl 4 ang b oadlh 1) IS 0S0be
P9 09)5 p)l &S €85 wx i e anlllas 390 Sl
09,5 5 Slio ST el Vb il 51 Gl czls |
Pl 09)5 Bl i8S )18 (Sheml (i & Jooxte p)]
2 Slas jl WS sl glp YU (1 Sko 1 Gilyoal il b

20 25

Num

AE

&

Cr R | I

aqs

Liga
£ !
= 1

rke I 1

T i

n 1 i

=l

ead

L | ]
o
et 1
o S
A _JI 1
L= T 1

55l

e ] |
| STy i
it
S|

rsd _._II_J
]

OB e balpd )3 3)ly by 4 adllas 3)90 Dlao jlai ) puiS B (g5 Y S
Figure 1. Grouping of wheat cultivars bases on studied traits using Ward's method in non-stress (control) condition
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Figure 2. Deviation from total means of traits for three groups obtained from cluster analysis in non-stress condition
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Figure 3. Grouping of wheat cultivars bases on studied traits using Ward's method in -6 bar osmotic stress condition

15 4
1 -
0.5 - Oaige>1
0 B g2
-05 7 3 W a3
1 SRR
-15 &

2= Syl G5 s )3 sladgs 4355 ) Jols ads ez Slio JS (Silke I Sll ¥ S5
Figure 4. . Deviation from total means of traits for four groups obtained from cluster analysisin -6 bar osmotic stress

condition

b WY (el QA5 Ll 53 3)lg (by) 4 dalllan 390 lio L5 I puiS )N (sai09)S 0 S
Figure 5. Grouping of wheat cultivars bases on studied traits using Ward's method in -12 bar osmotic stress condition
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Figure 6. Deviation from total means of traits for four groups obtained from cluster analysis in -12 bar osmotic stress

condition
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Abstract

This study was conducted to evaluate the effect of osmotic stress on physiological
characters of wheat cultivars as a factorial experiment based on completely randomized design
with three replications in 2012 at the Mohaghegh Ardabili University. Twenty wheat cultivars
studied in three stress levels (control, -6 and -12 Bars). Analysis of variance showed that the

stress had significant effect on all traits, except of carotenoids, chlorophyll b and quantum yield.
Comparisons of means by Duncan method at one percent probability level showed that
increasing of osmotic stress increased averages of soluble sugar, proline and chlorophyll ain
most cultivars. But, the average of chlorophyll fluorescence, maximum fluorescence (Fm),
variable fluorescence (Fv) and carotenoids were decreased in more varieties such as Tgjan,
Gascogen, Mihan, Rasool, Gaspard and Roshan (winter type back cross) in compared with
control level. Also, mean of quantum yield and chlorophyll b were greate in most varieties such
as Artaand Roshan in -6 bar osmotic stress level. According to cluster analysis results based on
physiological traits in control level, the varieties of Zarrin, Inia, Arta, Moghanl, Tgjan and
Shiroodi had high deviation from total mean for most of traits. In -6 bar osmotic stress, the
varieties of Mihan, Shiroodi, Arg, Tous, Orum, Kavir, Moghan3 and Roshan (winter type back
cross) and in -12 bar osmotic stress, the varieties of Mihan, Gascogen, Mihan, Moghan2 and
Rasool categorized in tolerant varieties groups.

Keywords: Chlorophyll fluorescence, Cluster analysis, Osmotic stress, Proline, Soluble sugar


http://jcb.sanru.ac.ir/article-1-699-en.html
http://www.tcpdf.org

