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1-Stress Tolerance Index (STI)
4- Stress Susceptibility Index

2-Mean Productivity (MP)
5- Tolerance Index

3-Geometric Mean Productivity (GMP)
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1- Seedling Date  2- Seedling Percentage 3- Tillering Date

4- Number of Tiller 5- Stalking Date  6- Spike Date

7- Daysto Spikin 8- Number of Spike 9- Physiological Maturity 10- Maturity Date 11- Plant Height

12- Spike Length 13- Peduncle Length 14- Awn Length
16- Spike Grain Weight ~ 17- Grain Yield
21- Spike Weight

15- Number of Grains per Spike

18-100 Grain Weight ~ 19- Total Biomass 20- Harvest Index
22-SpikeHarvest Index  23-Flag Leaf Surface  24- Spiking Date until Maturity
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Table 1. Information of under studied wheat genotypes
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1-Ward method

2- Statistical Analysis System

3- Statistical Package for Social Sciences

4- Paleontological Statistics software package for education and data analysis
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Table2. Andlysis of variance of traits under non-stress condition
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Table 4. Duncan's Multiple Range Test on traits under non-stress condition
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Table 7. Path analysis under stress condition
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Table 9. Factor analysis for stress condition
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Table 10. Correlation coefficients between drought indices
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Table 11. Principle Components analysis for drought stress indices
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Figure 1. Biplot diagram of first and second component of drought stress indices


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

WY

WAF b IVF o)lass /ors Jo [ 2ly; (LS oMol dsliiingyy

9 ) Sled ((Sid AS llyd cod puS (S e
Os kilyd cod glapas L)l 9y p (YA) Glls
S92 (V1) OhlSer g el (Sl ((SiS L5 g GBS
STy > (7) hen 5 iyl @uS sy
Ly ok plogl adlls )3 g b piiS 3yl (claiyY
pAS 355 Jlopd slacumen 1 (V7)o Sen 5 (ooLIJS
slp pip Sl Gl &5 4b pastie (olaog)S poyed
Sl Fy Y (IS 9 g (S A Llyd 9> 2
bld Gy sp oY gezes (S 45 Lilys
Ao 392 gl il 3 )Shes (85 a3 b A
ol S ajos pluly 395 adllae ) (V) (21
ol 09,5 93 2 Boaei) AT (o Laulyd )3 45 a0
a3 235 5 bugie (25 Lalyd )3 o b 3 g e
ol @l (olisly 25,5 (oo i im0 09,5 0 5 ¥ &0
dos epgliio 05)5 dw & baguig) M s > (1Y)
gk M 4 jod b gl (elus g pylie
ool des)S 5 bewisl om g5 ok oln
(FOXF) i 0 ool (Sl 4 Jo glaasls
S 4 S G g bt 5 by adlas
adllas 10 055 S iy slacips GRS 4 S
GRS g 5 pas lalyd 93 0 3 pB)l g iy (2L))
“8)5 58 byye ol Singh dag g adlae 300 (Suis
5 oyl lio a5 el (Ses) geS G ol
Al (Sis & Jood Slllas Cax 53 5 o ol
sloog)S 3 1) bowiyy ol ol davly 4 o 1
55 0,8 bzl Ll 5l p5Y adlge ,d g (canaib calise
wloly Gais ol 5l odel Cands @l 4 an g b coles
Oon 2 il s S i gladls 5 clie
Sya o VY 5 ¥0 (slacains 45 25 pasuie iy
Sz v (S byl 4 (ST e sl bl
2l Glileil oy alie plgie 53d Shal & Js
@ M5 Car bowig) cnl 5l g 290 (bl s sla
5 obul cax (slpa slaasl y ) edlail 5 (5l e

..3)5 ooldzwl uLv P.A.;f Py fnlﬁ)l .\Jy

s ol gl Clis Bd 1 laais g3 095 5

ild 5,Slos calguw O &by 59 dlinw y &ld dlaw (JSSlay
‘M )9 ‘CA.Aﬁl.)).g L)bl“’ ‘Jf (.)"’L°9” b do )9
Sy Sy B modits oy ol g sy asli
Wl ol Jiiles Aoy Slas ady b 1) (1 SKhe
Sy o8y i UGy e gloj (58
Pl pow 09,5 53 dlitas Jsbo 5 (Shey U g, «(Sfglgn b
09)5 jo (St i llpd 53 039 B pSSlee (g il
b Gl dop Sl Sy oSle Sl g
Slao ol pgd 09,5 « dild o 59 9 doxiy dlad S jdonsy
Job ) Bl )b (8) dliw Z)b (il )b
ew g dliw (i clias O &l 5 « Sy Job s
b bowis) pew 095 ) ol 3 5 ey S
aliw 0 ab ol cle blbd jl Sl (b
Job ol eli)l Sy gl ((Kjdnid (S,
(§3309)5 .0dgy Sy U mdaliaw yloj g aliaw cuiiloyy
@ drg LSS QAT g QA5 G bulyd 93 )3 00d 55
slocsys & ol lis (V9 # Joio) cude a5 Jgh
Py 09,5 9 (A5 o Lulyd ped 095 > 4B 18
035 &by 3 Sl 4 Sbo (pying (gl (Sis i bl
padls Sy Jsb olS b b 5 e 35 g
fa.\s J)g.Lo.C WX 2 (M) A.,«.Ja.‘zj‘ 9 MJJ Mb‘jo 4l
JudS a5 o 1) ddsd dw (SS  balyd cod
Lo 59 cdlin S Slho pguw adgs ) 45 1555l Cawdy
&)91%4 0,Slos wailyp pasls i ;5 dily 59 il
Loy® pols Baiod gl b oS cuily jads aby 5 Slas 4
@ 5 (FA) Sglbl o o5 gl bl plp
Cowdy JdlS s SlasS p A5 slacsi] (59) 2 sladgs
5 &b d,Slos YL o> byl pui )M;Mf aS" 12,0
b Blge pole oS @l (e g ol L lasi o i
P lacwiny Goy » (M) 28 Slasbs sbyowyp
93 2 (VF) QS 9 (63l el ((Suid 35 o5 pg)9


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

WY S i g 6oll Ll yd 53 poygd pAiS e (bl

T‘*ﬂffﬁf”fﬂwt? T

T
=
S
S
=

8007

6007
-24007
32007
4800
56007
-64007
72007
8000

Awrepuis

Voo g i o Slas ol i)l ccudly pasls (S wlogn (sljiio 59y 5 LT (9 e 53 sl pl)Sg)a00 =Y S
Figure 2. D_endro%ram of genpthS under non-stress condition on total biomass, harvest index, plant hei _?ht_, grain
yield, 100 grain weight, number of grain in spike by Ward method and Euclidean distance similarity matrix

%

/3

60

36

2%


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

WY

o &~ w N

10.

11

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

28.
29.

30.

31.

VRS lias} IVF o)lad [ Jlo /25 oS 3o calitimngy

&l
Abolhasani, K. and G. Saeidi. 2006. Evaluation of drought tolerance in safflower based on tolerant and
susceptibility indices to water stress. Water abd Soil Science (Journal of Science and Technology of
Agriculture and Natural Researches, 10: 407-418.
Aghaee Sarbarzeh, M., M. Rostaee, R. Mohammadi, R. Haghparast and R. Rajabi. 2010. Determination of
drought tolerant genotypes in bread wheat. EJCP, 2: 1-23.
Aharizad, S., V. Ahmadi and S. Mohammadi. 2011. Bread wheat inbred line rssponses to drought stress
and grouping them. Journal of Crop Ecophysiology (Agriculture Science), 4: 67-78.
Ahmadi, G., H. Zeinaly Khane Ghah and M.A. Rostamy. 2000. The study of drought indices and biplot
method in eight corn hybrids. Iranian Journal of Agricultural Science, 31: 513-523.
Ahmadi, A., M. Saeedi and A. Zalli. 2005. Drggght resistance and its relation with yield, leaf area and crop
growth rate during reproductive stage in br wheat genotypes with different breeding backgrounds.
Journal of Agricultural Sciences and Netural Resources, 12: 82-90 (In Persian).
Ahmadizadeh, M., H. Shahbazi, M. Valizadeh and M. Zaefizadeh. 2011. Genetic diversity of durum wheat
landraces using multivariate analysis under normal irrigation and drought stress conditions. African Journal
of Agricultural Research, 6: 2294-2302.
Alagl, M., M. Zaefizadeh, A. Atamehr, M. Khayatnezhad and Z. Alaei. 2011. Analysis of drought
resi istance so%ré:es f(;om detection function and regression analysis in durum wheat. Advanced Environment
Biology, 5: 136-140.
Al-Karaki, GA. 2012. Phenological Development-Yield Relationships in Durum Wheat Cultivars under
klateSeES(in7 High-Temperature Stress in a Semiarid Environment. International Scholarly Research

etwork, 1-7 pp.

Amiri Fahliani, A. and M.T. Assad. 2005. Evaluation of Three Physiological Traits for Selecting Drought
Resistant Wheat Genotypes. Journal of Agricultural Science and Technology, 7: 81-87.
Ashrafi parchin, R., A. Ngjaphy, E. Farshadfar and S. Hokmalipour. 2011. Evaluation of wheat genotypes
ugdeé drought stress based on phonological traits. International Journal of Agriculture and Crop Science, 3:
12-19.
Attarbashi, M.R., S. Galeshi, A. Soltani and E. Zinali. 2002. Relationship of phenology and
physiologicaltraits with grain yield in wheat under rainfed conditions. Iranian Journal of Agricultural
Science, 33: 8-21.
Azizinya, S, M.R. Bihamta, A.A. Zdi, B. Yazdi Samadi and A. Ahmadi. 2005. An evauation of
quantitative traits related to drought resistance in synthetic wheat genotypes in stress and non-stress
conditions. Iranian Journal of Agricultural Science, 36: 281-293.
Borras, L., G.A. Slafer and M.E. Otegui. 2004. Seed dry weight response to source-sink manipulations in
wheat, maize and soybean: a quantitative reappraisal. Field Crops Research, 86: 131-146. )
Cooper, M., D.E. Byth and D.K. Woodruff. 1994. An investigation of the grain yield adaptation of
advanced CIMMY T whest lines to water stress environments in Queensland |: Crop physiological analysis.
Australian Journal of Agricultural Research, 45; 965-984.
Damania, A.B. and M.T. Jackson. 1986. An application of factor analysis to morphological data of wheat
and barley landraces from the Bheri River Valley, Nepal. Rachis, 5: 25-30.
Dastfal, M., V. Barati, Y. Emam, H. Haghighatnia and M. RamezanPour. 2012. Evaluation of grain yield
and yield component in wheat genotypes under late drought stress in Darab Zone. Seed and Plant
Production Journal, 27: 195-217. ) o ) )
Dencic, S., R. Kastori, B. Kobiljski and B. Duggan. 2000. Evaluation of grain yield and its components in
wheet cultivars and landraces under near a('j:jptimal and drought conditions. Euphytica, 113: 43-52.
Donald, CM., J. Hamblin and N.C. Brady. 1976. The biological yield and harvest index of cereals as
agronomic and plant breeding criteria. In: Advancesin Agronomy, 28: 361-405.
Drikvand, R., B. Doosty and T. Hosseinpour. 2012. Response of Rain fed Wheat Genotypes to Drought
Stress Using Drought Tolerance Indices. Journa of Agricultural Science, 4: 126-131.
Ebadi, A., K. Sgied and R. Asgari. 2007. Effects of water deficit on dry matter remobilization and grain
filling trend in three spring barley genotypes. Journa of Food Agricultural. Environment, 5: 359-362.
Ehdag, B., G.A. Alloush, M.A. Madore and J.G. Waines. 2006. Genotypic variation for stem reserves and
mobilization in wheat. |. Post-anthesis changesin internode dry matter. Crop Science, 46: 735-746.
Ehdaie, B. and J.G. Waines. 1996. Genetic variation for contribution of parenthesis assimilates to grain
yield spring wheat. Journal of Genetic and Breeding, 50: 47-56.
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.
Evans, L.T. and I.F. Wardlaw. 1996. In; Zamski E and Schaffer AA (Eds.), Photo assimilate Distribution in
Plants and Crops. Marcel Dekker INC, New Y ork, pp: 501-518.
Evans, L.T. and R.L. Dunstone. 1970. Some physiological aspects of evaluation in wheat. Australian
Journal of Biological Science, 23: 725-741.
Ezzat Ahmadi, M., G. NourMohammadi, M. Ghodsi and M. Kafi. 2012. Evaluation of drought tolerance
and use of promising bread wheat genotypes stem resources under different water and photosynthesis
stress. Iranian Journal of Field Crops Research, 9: 758-769.
Fallahi, H.A., J. Alat Jafar Bay and F. Segé/:gi. 2012. Evaluation of drought tolerance in Durum whesat
%enot pes using drought tolerance indices. and Plant Improvement Journal, 27: 15-22.

ttp:/ www.Fao.or?. o ) ) o
Farshadfar, E. and J. Sutka. 2003. Multivariate analysis of drought tolerance inwheat substitution lines.
Cereal Research Communications, 31: 33-40.

Farshadfar, E., M. Farshadfar and F. Farshadfar. 2011. Screening agronomic, physiological and metabolite
indicators of drought tolerance in bread wheat (Triticum aestivum L.). American Journa of Scientific
Research, 38: 88-96.

Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance. In Proceedings of a
Symposium. Taiwan, 257-270.


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

WY

32.
33.
34.

35.
36.
37.

38.
39.
40.
41,
42.
43.
44,
45,
46.
47.
48,

49.
50.
51.
52.
53.
54.
55.

56.
57.

58.

59.

60.
61.

62.

63.

i i g el bl b )3 pg)ed pAS slacasl (L)l

Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. I: grain yield response.
Australian Journal of Agricultural Research, 29: 897-912.

Fischer, R.A. 1973. The effects of water at various stages of development on yield processes in wheat, In:
Proceedings of Plant Responses to Climate Factors Symposium. Unesco, Paris, 233-241.

Ghaffari, G., M. Toorchi, S. Aharizad and M.R. Shakiba. 2011. Evaluation of traits related to water deficit
§t5rgss in winter rapeseed cultivars. Universal Journal of Environmental Research and Technology, 1: 338-

Ghamarnia, H. and J.W. Gowing. 2005. Effect of water stress on three wheat cultivars. ICID 21" European
Regional Conference. May. Frankfurt (order) and Slubice Germany and Poland, 15-19. ) )
Golabadi, M., A. Arzani and M. Maibody. 2006. Assessment of drought tolerance in segregating
populations in durum wheat. African Journal of Agriculture Research, 1: 162-171.

Golparvar, A.R. 2000. Evaluation of some genotypes of wheat under drought stressed and non-stressed
conditions and determination of the most suitable selection criteria in both conditions. MSc. Dissertation,
College of Agriculture, University of Tehran, Karaj, 143 pages (in Persian).

Hafiz, M., M. Akram, I. Sarfraz, M. Saeed, A. Yar, A. Ali, KA. Sahi and MA. Nadeen. 2004. Drought
tolerance studies of wheat genotypes. Pakistan Journal of Biological Science, 71: 90-92.

Hamam, K.A. 2008. Increasing yield potential of promising bread wheat lines under drought stress. Journal
of Agriculture Biologhy Science, 4: 842-860.

Hasani, S., H. Pirdashti, R. Mesbah and N. Babaian Jolodar. 2007. Evaluation of drought tolerance indices
izrllyilezlg <1)£4six cultivars of Virginia tobacco (Nicotiana tabacum L.). Seed and Plant Improvement Journal,
Hay, R.K. and A.J. Walker. 1994. An introduction to the physiology of crop yield, 571 pp.

Hohls, T. 2001. Conditions under which selection for mean productivity, tolerance to environmental stress,
gg gtgggity should be used to improve yield across a range of contrasting environments. Euphytica, 120:
Johnson, A.M. and D.E. Fowler. 1992. Response of no-till winter wheat to nitrogen fertilization and
drought stress. Canadian Journal of Plant Sciences, 72: 1057-1089.

Karami, E., M.R. Ghannadha, M.R. Naghavi and M. Mardi. 2005. Identifying of drought tolerant varieties
in barley. Iranian Journal of Agriculture Science, 37: 371-379 (In Persian).

Karami, E., M.R. Ghannadha, M.R. Naghavi and M. Mardi. 2006. Detection of drought tolerant cultivars in
barley. Iranian Journal of Agricultural Sciences, 37: 371-379 (Iln Persian). )

Khalili M., MR. Naghavi, AR. Pour Aboughadareh and J. Talebzadeh .2012. Evaluating of Drought Stress
Tolerance based on selection indices in spring canola cultivars (BrassicanapusL.). JAS, 4:78-85.
Khashif, M. and I. Khalig. 2004. Heritability, correlation and path coefficient analysis for some metric traits
in wheat International Journal of Agriculture Biology, 6: 138-142.

Khavarinejad, M.S. and A.V. Babajanov. 2011. Identification of relationships of quantitative and
morphological traits to spring wheat genotype yields in drought levels of Mazandaran (north of Iran).
International Journal of Agricultural Science, 1: 329-339.

Khayatnezhad, M., M. Zaefizadeh and R. Gholamain. 2011. Factor analysis of yield and other traits of
durum wheat under drought stress and no stress conditions. Plant Echophysiology, 3: 23-27.

Khayatnezhad, M., M. Zaefizadeh and R. Gholamain. 2011. Factor analysis of yield and other traits of
durum wheat under drought stress and no stress conditions. Plant Echo-physiology, 3: 23-27.

Kirigwi, F.M., M. Can Ginkel, R. Trethowan, R.G. Sears, S. Rajaram and G.M. Paulsen. 2004. Evaluation
of selection strategies for wheat adaptation across water regimes. Euphytica, 135: 361-371.

Leilah, A.A. and S.A. Al-Khateeh. 2005. Statistical analysis of wheat yield under drought conditions.
Journal of Arid Environments, 61: 483-496.

Lopez, C.G., G.M. Banowetz, C.J. Peterson and W.E. Kronstad. 2003. Dehydrin expression and drought
tolerance in seven wheat cultivars. Crop Sci, 43: 577-582.

Mardeh. A.S.S., A. Ahmadi, K. Poustini and V. Mohammadi. 2006. Evaluation of drought resistance
indices under various environmental conditions, Field Crops Researches, 98: 222-229.

Merah, O.J., L. Araus, I. Souyris, M. Nachit, E. Deleens and P. Monneveux. 2001. Carbon isotope
discrimination: Potential interest for grain yield improvement in durum wheat. CIHEAM-options
Mediterranean’s, 299-301. ) o )
Mi, G., L. Tang, F. Zhang and J. Zhan%. 2000. Is nitrogen uptake after anthesis in wheat regulated by sink
size? Field Crops Research, 68: 183-190.

Moayedi, A.A., AIN. Boyce and S.S. Barakbah. 2010. The T_Performance of durum and bread wheat
genotyf)es associated with yield and yield component under different water deficit conditions. Australian
Journal of Basic Applied Science, 4: 106-113.

Moghaddam, M., B. Ehdaie and J.G. Waines. 1998. Genetic variation for and inter-relationships among
e%%rgrllomlc traits in landraces of bread wheat from southwestern Iran. Journal of Genetics and Breeding, 52:

Moghaddasi, L., V. Rashidi and A. Haghighi. 2010. Effect of drought stress on grain yield anf some
5m30rph0|og|cal traits in Durum wheat lines. Journal of Crop Eco-physiology (Agriculture Science), 3: 41-

Mohamed, N.A. 1999. Some statistical procedures for evaluation of the relative contribution for yield
components in wheat. Zagazig Journal of Agricultural Research, 26: 281-290. o o )
Mohammadi, M., M.R. Ghannadha and A.R. Tale'ee. 2002. Study of the genetic variation within Iranian
local br)ead wheat lines using multivariate techniques. Seed and Plant Improvement Journal, 18: 328-347 (In
Persian).
Nachit, M.M. and A. Quassou. 1988. Association of yield potential, drought tolerance and stability of yield
gn EJI' turgidum var. durum. In:Proceedings of the 7th International wheat symposium. Cambridge, UK, 867-
70.
Naderi, A., E. Majidi-Heravan, A. Hashemi-Dezfuli, A.M. Rezaie and G. NourMohamadi. 2000. Efficiency
analglsis of indices for tolerance to environmentalstresses in field crops and introduction of a new index.
Seed and Plant, 15: 390-402 (In Persian).


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

Yo WAS s IVF o)l g Jlo [se)y; ol oMol aoliingsy

64. Naghavi, M., A. Shahbazi and A. Talaeei. 2002. Study of diversity of agronomy and morphological traits of
genetlcsr@ources of durum wheat. Journal of Agronomy Science. Iran, 2: 81-88.

65. Naghavi, M.R., A.R. Pour-Aboughadareh and M. Khalili. 2013. Evaluation of drought tolerance indices for
screening some of corn (Zea mays L.) cultivars under environmental conditions. Notulae Scientia
Biologicae, 5: 388-393.

66. Oosterhius, D.M. and P.M. Carwtright. 1983. Spike differentiation and floret survival in semi dwarf spring
wheat as affected by water stress and photoperiod. Crop Science, 23: 711-717.

67. Pheloung, P.C. and K.H.M. Siddique. 1991. Contribution of stem reserves to grain yield inwheat cultivars.
Australian Journal of Plant Physiol, 18: 53-64.

68. E{écri%r? 1I§ éA 1996. Defining sdection criteria to improve yield under drought. Plant Growth Regulation,

69. Richards, R.A., A.G. Condon and G.J. Rebetzke. 2001. Traits to improve yield in dry environments.
Appllcatlon of Physolo% y in wheat breading, M.P. Reynolds et al. (Eds.), CIMMYT, 88-110 pp.

70. Roostaee, M., D. Sadeghzadeh and Y. Ar ad. 2003. Study of relationship of wheat grain yield-affecting
traits by factor anaysis under rain-fed conditions. Agriculture Knowledge, 13 pp (In Persian).

71. Royo, C., M. Abaza, R. Blanco and L.F. Garcia Del Moral. 2000. Triticale grain growth and morphometry
as affected b drought stress, late sowing and simulated drought stress. Australian Journal of Plant
Physrologa(y 27 1051-1059.

72. Sajad-Bokaei, A., H. Babaei, D. Habibi, S. Javidfar and A. Mohammadi. 2008. Evaluation of different
sBoyéggan (i;l)é%ngsmax L.) genotyp& under drought stress conditions. Journal of Agronomy and Plant

reeding,

73. djal’l Pireivatlou, A. and A. Yazdansepas. 2008. Evaluation of Whesat (Triticum aestivum L.) Genotypes
109e£2|ire~ and Post-anthesis Drought Stress Conditions. Journal of Agriculture Science Technology, 10:

74. Schneider, A.D., JT. Musick and D.A. Dusek. 1969. Efficient wheat irrigation with limited water.
Transaction of the ASAE, 12: 23-26.

75. Semeena, S. and L. Srngh 2001. Studies on path co-efficient analysis of harvest index and its related traits
in wheat. Indian Journal of Agriculture Science, 35: 127-129.

76. Shahryari, R., B. Mahfoozi, V. Mollasadeghi and M. Khayatnezhad. 2011. Genetic diversity in bred wheat
fE?r Phoncgoglggcgll%d morphol ogical traits under terminal drought stress condition. Advanced Environment

iolo

77. Shimshi, D., M.L. Mayoral and D. Atsmon. 1982. Responses to water stress in wheat and related wild
specrs Crop Science, 22: 123-128.

78. Shirani Rad, A.H. and A. Abbasian. 2011. Evaluation of drought tolerance in rapeseed genotypes under non
stress and drought stress conditions. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 39: 164-171.

79. grzasnr6 3I-Sl .S. and D. Aspinall. 1981. Effects of water deficit on sporogenesis in wheat. Annals of Botany, 43:

80. Sio-se Mardeh, A., A. Ahmadi, K. Poustini and V. Mohammadi. 2006. Evaluation of drought resistance
indices under various enV|ronmentaI conditions. Field Crop Researches, 98: 222-229.

81. Soleymanifard, A., R. Naseri and M. Moradi. 2012. The study genetic variation and factor analysis for
agronomic traits of Durum wheat genotypes using cluster analysis and path analysis under drought stress
condition in western of Iran. Journal of Agplled Basic Science, 3: 479-485.

82. Solomon, KF. and MT. Labuschagne. 2004. | nheritance of evapotranspiration and transpiration efficiencies
indiale F hybrids of durum wheat (Triticum turgidumL. var. durum). Euphytica, 136: 69-79.

83. Subhani, G.M. and M.A. Chowhdry. 2000. Correlation and path coefficient analysis in bread wheeat under

droréght stress and normal conditions. Pakistan Journal of Biological Sciences, 3: 72-77.

84. Sundari, T., S. Tohari and W. Mangoendidjojo. 2005. Yield performance and tolerance of mungbeam
genotypesto shading. IImu. Pertanian, 12: 12-19.

85. Talehl, R, F. Fayyaz and A.M. NSJI 2010. Genetic variation and interrelationships of agronomic
characteristics in durum whesat under two constructing water regimes. Brazilian Archives of Biology and
Technology, 53: 785-791.

86. Tousi Mojarad, M., M.R. Ghanadha, M. Khodarahimi and S. Shahabi. 2005. Factor analysis for grain yield
and other traits of wheat. Agronomy Journal, 67: 9-16.

87. Trethowan, R.M., M. Van Ginkel and S. Rajram 2002. Progress in breeding wheat for yield and adaptation
in global drought 'affected environments. Crop Science, 42: 1441-1446.

88. }/l(]jen%rllazDas L.D. 2000. Problems facing plant breedi ng. CBS Publishers and Distributors. New Delhi,
ndia,242 pages

89. Wardlaw, I.F. 1971. The early stages of grain development in wheat. Response to water stress in a single
variety. Australian Journal of Biolo gz Science, 24: 1047-1055.

90. Warrington, 1.J., R.l. Dunstone and L.M. Green, 1997. Temperature effects at three devel opment stages on
the yield of the water ear. Australian Journal of Agricultural Research, 28: 11-27.

91. Yadav, R.S,, C.T. Hash, F.R. Bidinger and C.J. Howarth. 1999. |dentification and utilization of quantitative
trait loci to improve terminal droud ttolerance in pearl millet (Pennisetum Glaucum L. R. Br.) CIMMYT.
Workshop on Molecular Approaches for the genetic improvement of cereals for stable production in water-
limited Environments, 108-113.

92.Yang, J., J. Zhang, Z. Huang, Q. Zhu and L. Wang. 2000. Remobilization of carbon reserves is improved
by controlled soil drying durlng grain f|II|ng of wheat. Crop Science, 40: 1645-1655.

93. Zaerflzadeh M., M. Khayatnezhad, M. Ghasemi, J. Azimi and M. Vahabzadeh. 2011. Path Analysis of
Yied and Yield Components in Synthetic Bread Wheat (Triticum aestivum L.) Genotypes. Advaced
Environment Biology, 5: 98-103.

94. Zahravi, M. 2009. Evaluation of Genotypes of Wild Barley (Hordeum spontaneum) Based on Drought
Tolerance Indices. Seed and Plant Improvement Journal, 25: 533-549.


http://dx.doi.org/10.29252/jcb.9.24.119
http://jcb.sanru.ac.ir/article-1-944-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/jch.9.24.119 ]

Journal of Crop Breeding Vol. 9, NO 24, WINLEr 2018 .........ouuiine et ittt e e e e et et e et e et e ere e e et ee neees 136

Evaluation of Durum Wheat Genotypes under Normal Irrigation and Drought
Stress Conditions

Mohammad Reza Bihamta®, M ehdi Shirkavand?, Javad Hasanpour® and Amin Afzalifar*

1- Professor, Department of Agronomy and Plant Breeding, University of Tehran,
(Coresponding Author: mrghanad@ut.ac.ir)
2- M.Sc. Student, Islamic Azad University, Science and Research Branch
3- Assistant Professor, Varamin Agronomy Research Center
4- PhD Student, Department of Agricultural Science, Payam Noor University, Tehran
Received: June 20, 2016 Accepted: September 25, 2016

Abstract
The use of high yielding and resistant to drought stress cultivars in crops is one of the proper
way to incorporation other water deficit management methods. This study in order to evaluate
gram yield and morphological traits, an experiment was conducted with 100 genotypes of
urum wheat which were planted based on lattice design with three replications under normal
and drought stress conditions at the Agricultural Research Station in Varamin. The results
showed that total dry matter have a highest positive direct effect on grain yield, whereas, grain
yield fiIIing period had the lowest effect and grain yield filling period via harvest index had the
positive indirect effect on gield. Under stress condition, peduncle length had the highest positive
direct effect on grain yield wheress, spike number, plant length, total dry matter, and date from
germination to maturity had negative and direct effect. Factor analysis explained 80.5 and 83.3
of the total variation under normal and drought conditions, respectively. To estimate better grain
yield, drought tolerance indices were determined and genotypes 3, 45 and 21 were identified
with the lowest value of the indices MP, GMP and STI that were for drought condition while
enotypes 45, 21, 71, 34, 78 had the highest value of the mentioned indices and were suitable
or both conditions. Cluster analysis grouped genotypes into four clusters in both conditions
which confirmed the results of stepwise regression as well as path analysis that could separate
genotypes with high grain yield from others as well as traits affecting yield compared to other
traits.

Keywords: CIL;Ister analysis, Drought tolerance, Drought tolerance indices, Durum wheat, Path
Anaysis
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