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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

A598,8 b Jids ) aJibo,ls pyslss 2)Sae

Sjeul (85 =5 Gjewl LIS wls S el G S joml i Jals S jew] T =5 Gjewl IS Aals Y el i b F g ewl (S Awls puS o)
k=YY oL b=V L b=y S S
/ey ye/eped /As0™ -IAar®e V1oy3e -\° Y% ¥y viaav® Ay -Ivon? -Ivap? Vol
VEIEAF Vo frasd WM Vv ® ™ AW f/vE.2° I¥EYSe viese?! TS WA % Y ke
a/ysy° wirra™d \B/RFYEC -Iyrye -IARYEC \/FEAEC ¥/ova® ey vhor! e -vva? -fvra® ¥ oo
W/orEre ye/aysd anvee -vas® \IYOr3e <™ flsva® f/5¥0° ¥hev? -sA -IVAY® S Gyl
VF/0a%° /A W3 Vivy® N/ Avaye fivav? virpE®9 Vavy® NN vy ry® Syl
Vo [aAa%° nased VSIAYS? <IVAYSE -IASYEE VR ® f/vy.2 fio-5® Y/a0A? <fyys¥ -Iver? N SOy
/AR Ve/esATd V- /AOY*e <[a¥a®e Vove? <fa-s% flove® vyt viso®! <Ivea®d -vry® -Ivor® 25
VYIS yofovy>d VY 53C VyYEe < JADR*® AIPEATC £/vsy2C v/e. .19 ¥/.yy®e <Iva. -Ivsv? -IVAVR Ly
Vo [5rr?e Vy/vaa®d e .Jsaye <[agsC ViPEE? /555 /A% VIA-\® &S INSAR -Ivax? )
AY/ARYEC \$/AdS? /oM™ YR Vava®e - JAMEE v/san>d visoA™® Vavy e - Ivoo™ -Ivsy? -IAV? po))
Vo/sa® Vol P WANWEE VS -IARYE Y% of-ov® vis0n®9 VA < Ivor¥ YR -IVAY® Cymoges
Ve AT Vv or®d \YIVOAC IA-YCE V- AY¥e VsA? ¥ivad Y/yYva? Y/v. 8 Lvay? vy - IvA? L
VA VOIAAYEC afv.s> e V/-ay?e - Iv¥a® /212 Y/VoA®Y y/s.5%9 < IVANR Vv -Ivva? o
VAAED Vo™ W/ov*e <IAMSE IANEE AYYS fIsov® vIsov™e viva®e VAP vey® ey ® P
WYY AR \0/PEERC -o35° -[as¥®e \/frsae LIS LARR e vioaa®d -Iwo® <Jvee? -Ivor® 35kls
W/ EARC Vsieos® V- VEe -IAva™e VY EC Ak (AR e [TAaYaad v/-50%® Afyya®d -IVAY? vor® ey S
VA2 AAdv? AW/AFNEC Viyos®d <J5an° AysEe /¥R v/y-¥9 v/-a¢%® oy -Ivse? -Ivov® Jows
a/vas® A\ VE/SVAEC L IVARS® ./2)83C VPAYRC FyveEe y/vay®9 /¥ Lvay? VYR < Ivpy?® o
WA WirYs® /o™ Vs 2d -J¥vo® <IA-A® 15152 viYvy? vysoe <Ivav?d AT v isSwls
V5P a/ear \¥/0aa®e \I£0) -[areEe -IAA® f/A0N? ¥Fva®e vivoy®! - Ivos® -vy? -Ivea® e

5,85 0l ()l e gl doyd S Jlain] o p3 5S5IS yga] il gt b 53 lie Ly (ol (sl pSle

AN

Kooy (o2 97 (=7 [ @) eoyfo y( A ausg


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

WA

pa5 pB)l (S5l Sluosas (S p s3aml L1 )

OS5 gy b JS g lS i a3 ) sl 5 b (50len dtlin - Jpr

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
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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
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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

My gl psS 5 b Spl sl LB L e
9 ol (S5 Sldles pbxl canr 4l (lacures

Sl G5 b iy Slio oS J )8 slagf bl

Obe 5555wl oo Bl L VY (el (i pedaw 0 g
138 Slino gl 1y JS 550be 31 Gyl o iy Jomy 9 Y
Sl & Jed9)l5 g gy e (S b ylS < Jslore

3,8 ool Lol i Ty oYU Jeod e o) (il o 93 4o 53
08y SNl Glgie slades ajos 5l Jols gl & aags

&
Siosemardeh, A., A. Ahmadi, K. Poustini and H. Ebrahimzadeh. 2003. Stomatal and non stomatal
factors that control photosynthesis and they relation with drought resistance in wheat cultivars.
Agricultural Science Journal of Iran, 35: 93-106 (In Persian).
Alizadeh, A. 1994. Relationship between water, soil and plant Ferdosi University press, Mashhad, pp
744 (In Persian).
Araus, J., L. Amaro, T. Voltas, J. Nakkoul and M.M. Nachit. 1998. Chlorophyll fluorescence as a
selection criterion for grain yield in durum wheat under Mediterranean condition. Fild Crop Research,
55: 209-223.
Arnon, A.N. 1967. Method of extraction of chlorophyll in the plants Agriculture Journal, 23: 112-121.
Baker, N.R. and E. Rosenqvist. 2004. Applications of chlorophyll fluorescence can improve crop
production strategies: an examination of future possibilities. Journal of Experimental Botany, 55:
1607-1621.
Bates, L.S., R.P. Waldren and 1.D. Teare. 1973. Rapid determination of free prolin for water-stress
stdies. Plant and Soil, 39: 205-207.
Blum, A. 1989. Plant breeding for stress environment CRD Press, INO, pp: 99-132.
Castrillo, M. and I. Trujillo. 1994. Ribulose-1-5, biphosphate carboxylase activity and chlorophyll and
protein content in two cultivars of French bean plants under water stress and rewatering.
Photosynthetic, 30: 175-181.
Irigoyen, JJ., D.W. Emerich and M. Sanchez-Diaz. 1992. Water stress induced changes in
concentrations of proline and total soluble sugars in nodulated alfalfa (Medicago sativa L.) plants.
Physiology Plantarum, 84: 55-60.

10. Johnson, G.N., A.J. Young, J.D. Scholes and P. Horton. 1993. The dissipation of excess excitation

energy in British plant species. Plant Cell and Environment, 16: 673-679.

11. Kameli, A. and D.M. Lésel. 1993. Contribution of carbohydrates and other solutes to osmotic

adjustment in wheat leaves under water stress. Journal of Plant Physiology, 145: 363-366.

12.Kao, C.H. 1981. Senescence of rice leaves. VI. Comparative study of the metabolic changes of

senescing turgid and water-stressed excised leaves. Plant and Cell Physiology, 22: 683-685.


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

WY S P8yl (il Slhosad (S p sieml L25 )

13.Kumar, V., V. Shiram, N. Jawali and M.G. Shitole. 2007. Differential response of indica rice
genotypes to NaCl stress in relation to physiological and biochemical parameters. Archive of
Agronomy and Soil Science, 53: 581-592.

14. Lawlor, D.W. 2002. Limitation to photosynthesis in water stressed leaves: Stomata VS. Metabolism
and the role of ATP. Annal so botany, 89: 871-885.

15. Martine, M., F. Micell, JA. Morgan, M. and G. Scalet. 1993. Synthesis of osmotic aly active
substances in winter wheat |eaves as related to drought resistance of different genotypes. Journal of
Agronomy and Crop Science, 17: 176-184.

16. Matysik, J., A.B. Bhalu and P. Mohnty. 2002. Molecular mechanisms of quenching of reactive oxygen
species by proline under stressin plants. Current Science, 82: 525-532.

17.Maxwell, K. and G.N. Johnson. 2000. Chlorophyll fluorescence-A practical guide. Experimental
Botany, 51: 659-668.

18. Naghavi, M.R., M. Moghaddam, M. Toorchi and M.R. Shakiba. 2016. Evaluation of spring wheat
cultivars for physiological, morphological and agronomic traits under drought stress. Journal of Crop
Breeding, 8: 64-77.

19. Osmanzai, M., S. Rajaram and E.B. Knapp. 1987. Breeding for moisture-stressed areas. Drought
tolerance in winter cereals John Wiley and Sons New Y ork, pp: 151-161.

20. Paknejad, F., E. Mgjidiheravan, Q. Noor mohammadi, A. Siyadat and S. Vazan. 2007. Effects of
drought stress on chlorophyll fluorescence parameters, chlorophyll content and grain yield of wheat
cultivars. American Journal of Biochemistry and Biotechnology, 5: 162-169.

21. Sabry. SR.S., L.T. Smith and G.M. Smith. 1995. Osmoregulation in spring wheat under drought and
salinity stress. Journal of Genetics and Breeding, 49: 55-60.

22. Safarnejd, A. 2004. Characterization of somaclones of Medicago sativa L. for drought tolerance.
Journal of Agriculture Science and Technology, 6: 121-127.

23. Sarami-rad, B., M. Shokrpour, O. Sofaian, S.E. Hashemi Nezhad, A. Avanes and E. Esfandiari. 2016.
Association nalysis of AFLP and RAPD markers with cadmium accumulation in wheat. Journa of
Crop Breeding, 8: 126-133.

24. Tambussi, E.A., S. Nogu'es, J.P. Ferrio, J. Voltas and J.L. Araus. 2005. Does a higher yield potential
improve barley performance under Mediterranean conditions? A case study Field Crops Research, 91:
149-160.


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

Journal of Crop Breeding VolI. 8, NO. 19, AUtUMN 2016 ... ...uiuuiiniit ittt et et et e e et e e 123

Effect of Osmotic Stress on Some Physiological Character s of Wheat Cultivars

Maryam TahmasbeAlit, Ali Asghari?, Omid Sofalian®, Hamidreza M ohammaddoust
Chaman Abad® and Ali Rasoulzadeh®
1 and 3- M.Sc. Student and Associate Professor, Universi&z of Mohaghegh Ardabil
|

2- Associate Professor, University of Mohaghegh Ardabil (Corresponding author: ali_asgharii @yahoo.con)
Received: January 21, 2015 Accepted: April 21, 2015

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.
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