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Figure 1. Average of temprature and precipitation in 2010 at research station of college of Aburaihan, UT.
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Table 4. Statistics parameters of agro-morphological traits of wheat genotypes in normal condition
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Table 5. Statistics parameters of agro-morphological traits of wheat genotypes under water stress condition
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Table 6. Simple phenotypic correlation coefficients among different traits of wheat genotypes in non-stress (normal irrigation) condition
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Table 7. Simple phenotypic correlation coefficients among different traits of wheat genotypes under water stress condition
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Table 8. Fitness of the best multiple regression model using stepwise method considering grain yield as dependent
and other traits as independent tratis of wheat genotypes in normal condition.
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Table 9. Fitness of the best multiple regression mode! using stepwise method considering grain yield as dependent
and other traits as independent tratis of wheat genotypes in water stress condition
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Table 10. Direct (path coefficients) and indirect effects of different traits on grain yield in non-stress (normal
irrigation) condition using phenotypic correlation matrics among traits.
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Table 11. Direct (path coefficients) and indirect effects of different traits on grain yield in stress condition using
phenotypic correlation matrics among traits.

09l pf s o)l dliw

(Snpop) S5 )lado byl 0 . . i 3 &l 0y Sejglgn 0Sles
(&0 ) (& )

<JAavY [-YAY YA NEREE) ME [EVYY )
<Jovve” o[o¥EY —[o\YY NN yeov NASEN Y
s o[+¥YY YN LY <NAYS ofa. <[¥OVY Y
<[-yov™ AAYIN —/AYVY +[+00) — [y NARA A ¥
Nitaune SNe¥A EVRIR VYD o[58 IYesy o

70 Jloin! o 53 )l gize 7Y il gdaws )3 Iy xe %
SIYEY 0ilesdly il 5 sz NS

Sole & Wil o By o)) Chn 4 by aib 5)Slee
@ Lol el oai 5 Slas ialS a4 o glas)) ioli8l (S5
Gosb 5L (FIYAY) oYL Cute patue e 1 &S opl e
O e abiane 1 Iy aly 3,Slas p So5ggm 5,Slos
P aboSlee b ol (Suspd  goome jd 5 odd S
39560 4o 3w sl 0Ad 5 xe (+1YVR) Mo yd O prdans
Sl sl o 3,Sdos p (—+/VV+) bie puiituse il (5]l
B Soiom 380ae G 31 o Vb e e
L ol (St cales 3 9 035 (28 1y o) (e s
il o )y pixe g Cute oy baylyd 53 5,Slee
oS ol Gl ngb) G5 klyd ) cule o8 mls
Sggm Sdes o 4 Cute g alilune JI oyl

A oVl (v Jyia) Jlog by 2 s ol gl

3 80ae 4y basye (+/VVA) &by 5, Slos p Cuto 5 pafiauno
Slao Gk ) ol e Slpl g Al Sojglsn
by Bl (gite O8as o)Ll aoxy 5 &g gl
@ boiye Siglen 3les 5 5 Sas (g (Ntuwp (olod
OhlSen g 59,lS adllas )3 il o o () pritns ]
A5 &b 3 Slas p Cute pudime L cpyidn 35 (VA)
sl 0ad (o So5gdgm 3)Shes g &l Jl5n (159 4 Loy
& e nb i M (Sjglen 3Sles I wy
sy 1y aby 5ySas p (+/YAY) Cotto puditmmn 1 oy s
(+1V+) ol b > &y 59 9 (<VAY) &by S5 59
2 Cude oaiitue 3 0 VL SIS 59l axy ) as e
2 (/YY) e aditae S i Ldg ail 3 Slee


http://dx.doi.org/10.29252/jcb.8.18.16
http://jcb.sanru.ac.ir/article-1-636-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.8.18.16 ]

vs 5 Slio 5 31 b 3T gy 55 5 ey by 3 o p5 P b3

S o sl foe s Sejgsm 3Sles > Sl
Sl st (b el Wy glachueg S
Sole & (FA) by Larass bab b oolazdl claplyl
5 Y Sglon 3)Sdas Gl oo a5 puiS I WB)1 S0s
b ol Jleasl & siwa YU cusby (asls b o
Iy 0,80 Cdpuig (0L Hldioee g inled YU 3 Slas
oS Kis oobo Lialidl s 4 sl el le b
o it 3 215 o )bb i slass L(PAFY) sy
Coto oy 1 85 ol e gy Ll w3l o 5,Sles
st s 511yl by Sofglon oSlae 320k 51 o
Cale 53 g 038 (1) K0S Jl g ol il o
WSl 0ad b 0 Sles b cis (ol (St
bulyd > cele ajos 5 o6 @ p (ge0 5, I Jol>
S Slio o yiere 85 Cunl ol ge gk A5 9 Jloy
d8des igh (Byee 0Slas ik sl (a3LS Wl
s wiile 3ySlae slipl 1 (B g it 0y «Sjdon
2 Bl Sbl > o8 w3l oo il lia (g g 590k it
S ogoeme  caib sl 2p)l5 puS e
Il sShe Clio (FYYAY) oad pbol (sl
aily 3 Slae iall golBay gloaabyy )5 (035 slalas
L oriren Shodges Sy (SiS A5 Lalyd > pS
GRF G5 b > Gy gl See G 4 a2y
o3l )0 i aliw Sl ogMe WLL (clawy
ol cde ass 3 9 0yl oliw 4 cuenl 35 @il 5 Slas
b sy 5 bl 3 o 4 2,Slas > 50|

21 s Slaio cpl jd glas 4y ylg7 oo

] ‘:;'b)-\:é 5 ’SM&“

7539 55 Loyle podine B Ol Sl by cps
2 dlages )lSen 5 Slavj b 4 @bl oo Ju5b
Pyden (G198 ik cnl sl

ol 3 < Seihom 3,Shae b sl i s ) b
I B R T 3 ]
B ol b o) Sles p Lt Sl pudlie s job 4 Ll
38des p Sjglon 3Ses pulinn s S ke g i
Caie Codle by g @yoyio 50 505l dliws sl Gyl 5l il
g yiljeyd b b domd (pl sl odnl38 L (+/VYY)
plael Caoud Sojglan 3,S0es )l Billay (VF) 1S
Ja3 o Gl cdlee () a5 25 o ol 35 1) S il
Gl e b jpeiite o (38,5 a0 )3 cl 25 L oS
059 Ciuo «S55elam 0Slos g b dalgd dily 3 Slas
Iy aly 5ySlos 3 Cuto padiane 1 oy by b 53 &l
3,80 3okl o) Gt paitine w1 iy g Cadld
9 M.amm )Jl AsL.A.AM » &b U)5 a5 o WL D9 Li:)}l?.\)
i ie 9 yeyb aliw slaws (Y+) 3yl wiby 5 Sloe 5y o
S oYl bl diws o &l s 5l e s ey wb
(W) oy g Joo oy aib 5 Sles jy Cuto pafiune
o lalpd )3 mipe gio pd dliw Sl a8 wsly Ll
Al jd &b slaw & Cows gyt old gl (Sas
Jd 31 55h9e oo 35 (W) (55500 coime o
Slao 1) &b Jlia 459 5 dliaw ;3 @l (yjs i dlass
L0)S (Byme (Siid il baylyd 0 0 Sles 25 )0 Sige
@ Cand G5 Ll )3 3)Sdee &l 13 ()59 waiins ]
o e o 5 4 i Jlop sl Ll
Codgione) oy isee dgdome iulouS oy Yleas] LiiSTg
2 005 g (g dlge ol 5 bl Il 5 (o5
Cawl o 0,3l o] 4 55 (6,500 @lie jd a5 Wik e ol
3,80 Gl puiiius Glysl (25 Cote 4 ases b (V)
2 &l ojg g al s ol dlin A (gl
Cude (Staged p3lie 3929 jg i) 3 Ses  dlis
Sy oo plaidy (i oyl b cod 5,Sles g Slas opl le
oyl i3S ydite & Slao opl Jl gSoe &S
P b b el 0 Sles cd )b b slacuis;


http://dx.doi.org/10.29252/jcb.8.18.16
http://jcb.sanru.ac.ir/article-1-636-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.8.18.16 ]

v WAD il VA o les /i Jlo /sy alS ool anliingsy

&l
1. Aghaee Sarbaze, M.. and A. Amini. 2011. Genetic variability for agronomy traits in bread wheat

genotype collection of Iran. Seed and Plant Improvement Journal, 27: 581-599 (In Persian).
2. Ahmadizadeh, M., M. Valizadeh, H. Shahbazi, M. Zaefizadeh and M. Habibpor. 2011. Morphological

diversity and interrelationships traits in durum whesat landraces under normal irrigation and drought
stress conditions. Advances in Environmental Biology, 5: 1934-1940.

3. Alamerew, S,, S. Chebotar, X. Huang, M. Roder and A. Borner. 2004. Genetic diversity in Ethiopian
hexaploid and tetraploid wheat germplasm assessed by microsatellite markers. Genetic Resources and
Crop Evolution, 51: 559-567.

4. Amini, A., M. Esmailzade-Moghadam and M. Vahabzadeh. 2005. Genetic diversity based on
agronomic performance among lIranian wheat Landraces under moistur stress. Proc. The 7th
international wheat conference, Nov. 27- Dec 2, 2005. Mardel Plata-Argentina.

5. Babu, R.C,, J. Zhang, A. Blum, T.H.D. Ho, R. Wu and H.T. Nguyen. 2004. HVA1, aLEA gene from
barley confers dehydration tolerance in transgenic rice (Oryza sativa L.) via cell membrane protection.
Plant Science, 166: 855-862.

6. Beltrano, J. and M.G. Ronco. 2008. Improved tolerance of wheat plants (Triticum aestivum L.) to
drought stress and rewatering by the arbuscular mycorrhizal fungus Glomus claroideum: effect on
growth and cell membrane stability. Brazilian Journal of Plant Physiology, 20: 29-37.

7. Blum, A. 2005. Mitigation of drought stress by crop management. Available online
at:http://www.plant stress.com.

8. Blum, A. 2005. Mitigation of drought stress by crop management. available at: www. Plant
Stress.com..article.drought m.drought_m.htm.miti%aii on_by_management.

9. Bogale, A., K. Tesfaye and T. Geleto. 2011. Morphological ‘and physiological attributes associated to
drought tolerance of Ethiopian durum wheat genotypes under water deficit. Journal Of Biodiversity
and Environmental Sciences, 1: 22-36.

10.Borras, L., G.A. Slafer and M.G. Otegui. 2004. Seed dry weight response to source-sink manipulation
in wheat, maize and soyabean. A quantitative reaﬁprasu . Field Crops Research, 86: 131-146.

11. Daniel, C. and E. Triboi. 2002. Changes in wheat protein aggregation during grain development:
Effects of temperatures and water stress. European Journa of Agronomy, 16: 1-12.

12. Eskandari, H. and K. Kazemi. 2010. Response of different bread wheat (Triticum aestivum L.)
genotypes to post-anthesis water deficit. Notulae Scientia Biologicae, 2: 49-52.

13. Fischer, R.A. 2008. The importance of grain or kernel number in wheat: A replay to Sinclair and
jamieson. Field Crop Research, 105: 15-21.

14.Foroozanar, M., M. Bihamta, A. Peyghambary and H. Zali. 2012. Evaluation of bread wheat
genotyPeS under normal and water stress conditions for agronomic traits. Journal of Sustainable
Agriculture and Production Science, 21: 33-46 (In Persian).

15. Foulkes, M.J. 2002. The ability of wheat cultivars to withstand drought in UK conditions: formation
of grainyield. Journal Agriculture of Science, 38: 153-1609.

16. Garavandi, M., E. Farshadfar and D. Kahrizi. 2010. Assessm ent of drought stress in advanced wheat
genotypes under normal and controlled conditions. Seedling and Seed, 26: 233-252 (In Persi an?].

17. Golabadi, M., A. Arzani and S.M.M. Maibody. 2005. Evaluation of variation among durum wheat F3
families for grain yield and its components under normal and water-stress field conditions Czech.
Journal of Genetic and Plant Breeding, 41: 263-267.

18. Golparvar, A.R., M.R. Ghanadha, A.A. Zali, A. Ahmadi, E.M. Heravan and A. Ghasemipirbal ooti.
2005. Factor analysis of morphological and morpho-physiologocal traits in bread wheat (Triticum
aestivum L.) genotypes under drought and non-drought stress conditions. Pajouhesh and Sazandegi,
72: 52-59 (In Persian). ) _ o

19. Guendouz, A., S. Gussoum, K. Maamari and M. Hafsi. 2012. Effect of supplementary on grain yield,
yield components and some morphological traits of Drum Wheat (Triticum Durum Dest.) cultivar.
Advances in Environmental Biology, 6: 564-572.

20.Guoth, A., I. Tari, A. Gdle, J. Caszar, A. Pecsvaradi, L. Cseuz and L. Erdei. 2009 . Comparison of
the drought stress responses of tolerant and sensitive wheat cultivars during grain filling: Changes in
fll gg Ile7ag3 photosynthetic activity, ABA levels and grain yield Journal of Plant Growth Regulation, 28:

21. Heidari sharifabad, H. 2008. Drought mitigation strategies for the agriculture sector. The 10" Iranian
congress of Crop Science, 18-20 Aug. 2008, SPII, Karaj, Iran (In Persian). ] ]

22.Khan, A.S,, S. Ul-Allah and S, Sadique. 2010. Genetic variability and correlation among seedlmg
traits of Wheat (Triticum aestivum) under water stress. International Journal of Agriculture an
Biology, 2: 247-250.

23. Khayatnezhad, M., M. Zaeifizadeh, R. Gholamin and Sh. Jamaati-e-somarin. 2010. Study of genetic
diversity and path analysis for yield in durum wheat genotypes under water and dry conditions. World
Aﬁph Sciences Journal, 9: 655-665.

24. KhodaRahmi, M., A. Amini and M.R. Bihamta. 2006. study of traits correlation and path analysis
grain yield triticale. Iranian Journal of Agricultural Science, 1-37: 77-83 (In Persian).

25. Kilig, H. and T. Yagbasanlar. 2010. The Effect of Drought Stress on Grain Yield, Yield Components
and some Quality Traits of Durum Wheat (Triticum turgidum ssp. durum) Cultivars. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 38: 164-170.

26.Kotal, B.D., A. Das and B.K. Choudhury. 2010 . Genetic variability and association of charactersin
wheat (Triticum aestivum L). Asian Journal of Crop Science, 2: 155-160.


http://dx.doi.org/10.29252/jcb.8.18.16
http://jcb.sanru.ac.ir/article-1-636-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.8.18.16 ]

A 5 Slio 5 31 b 3T gy 55 5 ey by 3 o p5 P b3

27.Moayedi, A.A., A.N. Boyce and S.S. Barakbah. 2010. The performance of durum and bread wheat
genotypes associated with yield and yield component under different water deficit conditions.
Australian Journal of Basic and Applied Sciences, 4: 106-113.

28. Mohammadi, V., M.R. Qannadha, A.A. Zali and B. Yazdi-Samadi. 2010. Effect of Post Anthesis
Hear Stress on Head Traits of Wheat. International Journal of Agriculture and Biology, 1: 42-44.

29. Mohammadi, A., E. Mgjidi Heravan, M.R. Bihamta and H. Heidari Sharifabad. 2007 . Evaluation of
drought stress on agro-morphological characteristic in some wheat cultivars. Pajouhesh and
Sazandegi, 73: 184-192 (In Persian). _ o _

30.Moral, G.L.F., Y. Rharrabti, D. Villegas and C. Royo. 2003. Evauation of grain yield and its
components in durum wheat under Mediterranean conditions. An ontogenic approach. Agronomy
Journal, 95: 266-274.

31. Nofouzi, F., V. Rashidi and A.R. Taringjad. 2008. Path Analysis of Grain Yield with Its Components
in Durum Wheat under Drought Stress. International Meeting on Soil Fertility Land Management and
Agroclimatology. Turkey, pp: 681-686.

32. Nouri-Ganbalani, A., G. Nouri-Ganbalani and D. Hassanpanah. 2009. Effects of drought stress
condition on the yield and yield components of advanced wheat genotypes in Ardabil. Iranian Journal
of Food Agriculture and Environment, 7: 228-234 (In Persian).

33. Okuyama, L.A., L.C. Fedrizzi and J.F. Barbosa. 2004. Correlation and path analysis of yield and its
components and plant traits in wheat. Ciencia Rural, 34: 1701-1708. i _
34.Passioura, J.B. 2007. Increasing crop productivity when water is scarce-from breeding to field

management. Agricultural Water Management, 80: 176-196.

35. Rawson, H.M., R.A. Richards and R. Munns. 1988. An examination of selection criteria for salt-
t%gr?r;cze in wheat, barley and triticale genotypes. Australian Journal of Agricultural Research, 39:

36. Rebetzke, G.J., R.A. Richards, A.G. Condon and G.D. Farquhar. 2006. Inheritance of carbon isotope
discrimination in bread wheat (Triticum aestivum L.). Euphytica, 150: 97-106.

37.Reddy, A.R., K.V. Chatanya and M.V. Vivekanadan. 2004. Drought-induced responses of
photo?/nthess and antioxidant metabolism in higher Plants. Plant Physiology, 161; 1189-1202.

38. Reynolds, M., M.J. Foulkes, G.A. Slafer, P. Berry, M.A.J. Parry, JW. Snape and W.J. Angus. 2009.
Raising yield potential in wheat. Journal of Experimental Botany, 60: 1899-1918.

39.Royo, C., N. Aparicio, R. Blanco and D. Villegas. 2004. Leaf and green area development of durum
\A\gbeat genotypes grown under Mediterranean conditions. European Journal of Agronomy, 20: 419-

40. Saeidi, M., F. Moradi, A. Ahmadi, R. Spehri, G. Nagjafian and A. Shabani. 2010. The effects of
terminal water stress on P_hysiologic_al characteristics and sink-source relations in two bread wheat
(Triticum aestivum L.) cultivars. Iranian Journal of Crop Science, 12: 392-408 (In Persian).

41. Shamsi, K. 2010. The effects of drought stress on yield, relative water content, proline, soluble
cl:gerloq)c/%roat% and chlorophyll of bread wheat cultivars. Journal of Animal and Plant Sciences, 8:

42. Shearman, V.J., R. Sylvester-Bradley, R.K. Scott and M.J. Foulkes. 2005. Physiological processes
associated with whesat yield progress in the UK. Crop Science, 45: 175-185.

43. Shepherd, A., SSM.C.M. Ginn and G.C.L. Wyseure. 2002. Simulation of the effect of water shortage
on the yields of winter wheat in North-East England. Ecological Modeling, 147: 41-52. _

44. Shutz, M. and A. Fangmeier. 2001. Growth and yield responses of spring wheat (Trithcum aestivum
L. cv.Minaret) to elevated co2 and water limitation. Environmental Pollution, 119: 187-194.

45, Singh, B.N., S.R. Vishwakarmaand V.K. Singh. 2010. Character association and path analysisin elite
lines of wheat (Triticum aestivumL.). Plant Archives, 10: 845-847.

46. Tahmasebi, S., M. Khodambashi and A. Rezai. 2007. Estimation of genetic parameters for grain yield
and related traits in wheat using diallel analysis under optimum and moisture stress conditions,
Journal of Agricultural Sciences and Natural Resources, 1: 229-240 (In Persian).

47.Vij, S. and A.K. Tyagi. 2007. Emerging trends in the functional genomics of the abiotic stress
response in crop plants. Journal of Plant Biotechnology, 5: 361-380.

48.Zhe, Y., J.G. Lauer, R. Borges and N. de Leon. 2010. Effects of Genotypex Environment Interaction
on Agronomic Traits in Soybean. Crop Science, 50: 696-702.


http://dx.doi.org/10.29252/jcb.8.18.16
http://jcb.sanru.ac.ir/article-1-636-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.8.18.16 ]

Journal of Crop Breeding VOI. 8, NO. 18, SUMMEE 2016 .........uuiuiieit et ettt et e et e e e e e e 29

Evaluation of Bread Wheat Genotypes under Normal and Post-anthesis Drought
Stress Conditions for Agronomic Traits

M andana Mohseni?, Seyyed Mohammad Mahdi Mortazavian?, Hossein Ali Ramshini® and
Behrooz Foghi*

1, 3 and 4- Graduated M .Sc., Assistant Profeesor and Instructore, College of Aburaihan-University of Tehran
2- Associate Professor, College of Aburaihan-University of Tehran
(Corresponding author: mortazavian@ut.ac.ir)
Received: June 19, 2014 Accepted: July 26, 2014

Abstract

In order to study the effect of drought stress and determination of effective traits on grain yield of
wheat in normal and terminal drought stress conditions, 82 wheat genotypes were studied in two separate
experiments using randomized complete block design with three replications during cropping season
2011-2012. Drought stress was applied in heading stage by limited irrigation. Set of 22 traits including
yield and yield components were measured. Results of analysis of variance showed that in both
conditions there are significant different between all genotypes for all traits. Drought stress decreased all
traits except number of leaves on the main stem and the number of tillers. The highest genetic diversity in
two conditions were for awn length, grain yield and number of fertile tiller. Pearson simple correlation,
stepwise regression analysis and path analysis in both conditions on all traits took over. In stress condition
amount of correlation between grain yield with biological yield, straw yield, harvest index, Fertile spikes
per square meter and total number of tillers per square meter equal to or greater than 50% was achieved.
In both environments, the highest correlation was found between biological yield and grain yield. The
results indicate the importance of peduncle length in becoming greater amount of grain yield under
drought condition. Based on stepwise regression analysis in normal irrigation 6 variables and in stress
conditions 5 variables entered the model and in total more than 80% of the changes were justified. To
determine the direct and indirect effects of traits on yield, path coefficient analysis was done, the most
direct effect on grain yield in both conditions belonged to biological yield. Based on this study the most
important traits that are introduced as an indicator for selection high yielding varieties of wheat in both
conditions, are biological yield, spike weight, number of fertile spike and 1000 kernel weight. Also the
effective role of height plant in stress condition, selection of higher plants in addition to more spikes in
increasing grain yield be important.
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