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Extended Abstract

Introduction and Objective: The impact of drought stress on crops is devastating annually,
resulting in yield losses of 17%. Research seems, therefore, necessary to improve crop tolerance
to drought stress and minimize water losses in agriculture. This study aimed to investigate the
relationships between yield and yield components with physiological traits and use these
relationships to select high-yielding cultivars under normal irrigation and drought stress
conditions at the flowering stage.

Materials and Methods: To explore the effect of drought stress at the flowering stage, four
genotypes were investigated as factor A by factorial experiment based on the randomized
complete block design (RCBD) with three replications under the normal and drought stress
conditions at the flowering stage as factor B in the research greenhouse of Azerbaijan Shahid
Madani University during the 2016-2017 crop season. The relationship between yield and yield
components with physiological traits and the relative importance of traits affecting yield were
investigated using an analysis of variance, mean comparison, and canonical correlation analysis
after measuring the traits of the studied genotypes.

Results: Analysis of variance results revealed significant differences between genotypes for most
traits studied. Under normal irrigation conditions and drought stress, the Arum genotype was the
best in terms of biological yield, awn length, grain number per spike, and grain number in spikelet
traits and the Mihan genotype outperformed others concerning plant dry weight, number of grains
per spike, days to spike formation, root dry weight, root volume, and number of grains per spikelet
traits. The results of this canonical correlation analysis showed a significant correlation between
the canonical variables of yield and yield components with the canonical variables of
physiological traits under both normal and stress conditions. To increase grain yield and 1000-
grain weight under normal irrigation conditions in the greenhouse, traits of malondialdehyde
concentrations, hydrogen peroxide content, proline content, peroxide, and catalase content, and
chlorophyll a and total chlorophyll concentrations may be appropriate selection criteria. The
results of canonical correlation analysis, under stress conditions in the greenhouse, revealed that
to increase 1000-grain weight, number of grains per spike, and grain yield, traits such as
malondialdehyde, chlorophyll b concentration, protein content, peroxidase, proline content,
chlorophyll a concentration, and catalase are important and influential factors.

Conclusion: According to canonical correlation analysis, it can be argued that under normal
irrigation and drought stress conditions in the greenhouse, traits of malondialdehyde
concentration, peroxidase content, and chlorophyll a concentration are appropriate selection
criteria to increase grain yield.

Keywords: Canonical correlation analysis, Photosynthetic pigments, Water deficit, Yield
components
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Table 3. Variance analysis of different traits under the influence of genotypes and different levels of stress in the

evaluated genotypes in the greenhouse
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Go9)
17.270 11.587 0.862 0.0226 23.531 0.1456 51.494 3.524 0.0003 0.00015 14 E&fr
CV(%)
30.98 29.63 19.24 12.19 10.11 23.72 29.85 12.84 9.36 11.37 Oy
(32p)

din AV g 2V 70 Jlein] pdaws (3 )l xe g )b re pé i 4

***5**‘*‘115

ns, *, ** and *** are Non significant, significant at 5%, 1% and 10% probability level, respectively.
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Table 4. Mean Comparison of traits related to 4 bread wheat genotypes under normal and drought strees

conditions
. d seed
G(rarm yrlesld nifrfber n:fneber 1000 seed awn Root Root dry Plant dry Dsayﬁ(to
}%la];ets) per per weight(gr)  length(cm)  volume(ml) mf?n%ter weight(gr) weight(gr) emerr)geice genotypes
1 )l > Slas Sﬁﬁkjﬁt jll)nii 43\:()\,‘;)059 (&«J)is)'o u!‘m)“(‘)‘:]' VRN i;::s ( );) gia 5 59, olass 55
(598 15 i i i i i e I e
4.70™® 1.46°  20.33° 32.00° 5417° 6.583° 8.0™ 4.62° 1.48™® 116.167° C-93-4
3.81° 0.94¢ 13.50° 32.82° 5.83° 11.083* 8.5% 5.61° 0.91¢ 130.500*  C-93-11
5.02° 203 3133 2373 5967 9.750° 8.8 5320 192 122:667°  Mihan
577 2.01*  31.00* 27.18* 6.817° 5.458° 5.7° 4.34° 1.35% 123.167° Eroum

23l e 0 Jloss] pdaw 3 I3 xe B3] Sl gt ya > ciglite gy
Different letters in each column indicate a significant difference at the 5% probability level.
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Table 5. Mean Comparison of traits related to the levels of drought stress in bread wheat genotypes C-93-4, C-93-

11, Mihan and Eroum
: . Grain
Biological straw -
yielczlg(gr yield(gr (ylrel(ér harvest fertil Seed i1
per > per> g 5p index of e_{(tllel weight per 1000 seed Ferﬁ N awn Root Root dry Plant dry
plants) plants) plants) spike(%) Spixe’e spikelet(gr)  weight(gr) Spike length(cm)  volume(ml)  weight(gr)  weight(gr) Stress
>Slae sl PRV Tl welghien T, gy VESMED) T L LT enes iy Ko bt
e;;)ﬁww ﬁbf,s‘:aw s M;ZL s Sk (¢5) (o) (055 (= (pS)aes (¢5)sn 7
>l 2l dusly s (el ) )
(59 (592 (s
td
20.53* 12.97* 7.56* 67.83* 0.268* 0.815* 30.43* 3.83° 6.29° 6.82° 3.57° 1.69* n(j'gal
6.30° 4210 2.09° 28.09° 0.118° 0.033% 27.32% 1.73° 5.350 9.62° 6.37° 1.14° stl;ifs

G S b Jol @b lp aep S Sl
Bl S 5l (Sielg b (sl yite (s (510 re (Sharod

b oo 0 Jlen] o )3 5 gxe BMS] Sl gy 5> Cglite gy
Different letters in each column indicate a significant difference at the 5% probability level.
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Table 6. Correlation values between canonical variables of 4 bread wheat genotypes under normal and strees conditions

Canonical correlation

P Value F Value coefficient Accumulative Proportion Stress Level
F &b V| F polis c . 5 Cod

Soligne Jloi o » Sl Staunads iy e S O e

0.000 4788 0.995 0.973

0.324 1.179 0.772 0.986 normal

0.431 1.068 0.734 0.997 Jby

0.709 0.650 0.509 1.000

0.000 3.865 0.987 0.902

0.128 1.515 0.846 0.962 stress

0.396 1.114 0.740 0.991 oS

0.677 0.693 0.521 1.000

Vi=0.220Y,+0.222Y, -0.243Y;

W= 0.130X; +0.410X; +0.529X;3 +0.040X4 -
0.068X5-0.017Xs +0.025X7 -0.041X5 +0.096 X0

+0.076X19
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Table 7. Standardized canonical coefficient for canonical functions related to physiological variables of 4 bread wheat
genotypes under normal and strees conditions

Stress conditions Normal conditions
o5 Lulys Joy lalys
Vi Va2 Vi W3 W2 Wi Tiaéfi
0.133 -0.556 0.622 0.611 0.740 0.130 ) sl 5 o ﬂﬁﬁgﬁ
0.074 0.584 0222 1.415 -0.630 0.410 CE Ij;%:i’j?{
1.260 0.168 -0.259 1.147 -1.969 0.529 (Cr)":ﬂ::z}:;
0.490 -1.193 0.481 0.089 0.369 0.040 n fﬂ;ﬁ?‘ﬁ
1.122 -0.486 0.008 0319 0.333 -0.068 ) fﬁ:ﬁ;‘“ﬁ
-0.528 0.319 0.079 -0.002 0.650 -0.017 (503?15291)? i

Carotenoid content
0.878 -0.521 0.098 -0.436 0.223 0.025 (d) 555 S il

protein content

-0.796 1303 -0.158 0.715 0034 0041 () Joo S o
0.716 -0.350 0.025 -0.354 3.122 0.096 P‘E:;’;ffjf:?fﬁ
-1.457 1.081 -0.675 -1.473 -0.973 0.076 Cf;fi?f;?fi

mgr/gr FW:d ; pmol/gr FW:¢ .nmol/gr FW:b . pmol H,0, decomposited min™' mgr 'proteina : a
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Table 8. Standardized canonical coefficient for canonical functions related to yield and yield components of 30 wheat
genotypes under normal and strees conditions

Stress conditions Normal conditions
5 Ll oy bl ‘
W W Wi Vs Va Vi defi
seed number per spike
1.204 0.926 -0.255 0.745 20.124 0.220 s b oo
1000 seed weight(gr)
0.297 1.592 0.684 0.155 0.661 0.222 o (5r5) b 5o s
0.279 1.783 0.136 1.875 2.118 -0.243 Grain yield (gr per 5 plants)

(€552 0 35y 1 p,5) aily 3, Shos

Jidg IS Cale lis g 0l s (W) abgre Sigll Sy o0d (6, S0)l (slopuito y (5)l5los Stausod
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Table 9. Structural correlation between physiological variables and related canonical functions under normal and strees

conditions
Stress conditions Normal conditions Traits
5 Ll Jloy bl i
Vs Va Vi W3 W Wi
MDA
-0.081 -0.155 0.915 0.275 0.138 0.722 (b) ] @ '9]15 R
- [}

0.261 0.274 0.789 0.306 0.013 0.780 H20- content
: - - ) - ' (c) 39148 JuSy slyime
Proline content

0.271 -0.245 -0.801 -0.170 -0.052 0.853 (c) oo o
Chl'a content
-0.150 -0.506 -0.485 -0.292 -0.441 -0.606 (d) a J.as).lf A
C"hl b content
0.275 0.457 0.609 -0.126 -0.368 -0.103 (d) b J.ﬁg)lf e
0.080 0.182 0.085 0.302 0.381 0.604 Total Chlcontent
- o o o o o (1) J5 Josys clat
Carotenoid content
0.207 0.130 0.210 0.108 -0.176 0.193 (d) .\»‘9;59)\5 e
0.264 0.681 0.508 0.170 0.435 0.186 protein content
- - : : : o (0) Jg i Sl
Peroxidase content

-0.365 -0.385 0.309 -0.276 0.253 0.777 (a) }‘ ﬂ)J o
Ca{alase’ content
-0.565 -0.447 -0.478 -0.560 -0.013 0.722 (a) )'Yl‘ilf d‘}b“’

mgr/gr FW:d , umol/gr FW:c .nmol/gr FW:b .umol H,O, decomposited min™ mgr'proteina : a
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Table 10. Structural correlation between yield and yield components and related canonical functions under normal and

strees conditions

Stress conditions

Normal conditions

a5 Lals Jboy byl Traits
Slas
W3 W2 Wi Vs V2 Vi

seed number per spike
0.641 0.174 0.652 0.861 -0.354 -0.043 s 3 &5 Sl
0.334 0.074 0.928 0.346 0.794 0214 1000 seed weighi(gr)
- - : : : - (05) <5 3 o
Grain yield (gr per 5 plants)

-0.075 0.491 0.835 0.228 0.249 -0.938
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Table 11. Correlation of physiological variables with canonical function of yield and yield components variables under

normal and drought strees conditions

Stress conditions

Normal conditions

oSS L’-'l)*:’ J]-ﬂ)' L’-'I)-J’ Traits
Slas
W3 W Wi V3 Va2 Vi
MDA
-0.060 -0.131 0.903 0.202 0.107 0.719 (b) ] &5 oo clalé
> .
H20: content
0.193 -0.232 -0.778 0.224 -0.010 0.777 (€) oried duuSy (lyina
Q9B S0 1)

Proline content
0.201 -0.207 -0.791 -0.125 -0.040 0.849 (0) ooy cslyme
Chla content
-0.259 -0.428 -0.479 -0.215 -0.341 -0.603 (d) a Jd,ls clale
Cill b content
0.203 0.387 0.601 -0.093 -0.284 -0.102 (d) b s, clale
Total“ChI content
0.059 -0.154 -0.084 -0.222 -0.294 -0.601 (d) JS Jibsls clake
Carotenoid content
0.153 0.110 0.207 0.079 -0.136 0.193 (d) As5s,8 clake
p“rotein content
0.195 0.576 0.501 0.125 0.336 -0.186 (d) Jsbxe ufSgp (glyio
Perox{dasé content
-0.270 -0.326 0.305 -0.203 0.196 0.773 (a) Sy glyio
Czﬁalasé content

-0.418 -0.378 -0.472 -0.411 -0.010 0.719

(@) ;YLK lyioeo

mgr/gr FW:d , pmol/gr FW:¢ .nmol/gr FW:b . umol H,0, decomposited min™' mgr™'proteina : a

Table 12. Correlation of yield and yield components variables with canonical functions of physiological variables

under normal and drought strees conditions

Stress conditions

Normal conditions

O Ll Jloy bylys Traits
Slas
Vs V2 Vi W3 W2 Wi

seed number per spike
0.474 0.147 0.644 0.632 -0.274 -0.043 s 3> 3l Sl
0247 0.063 0.916 0.254 0.613 0213 1000 sced weight(gr)
: B : o : K (-,5) &1 J32 o3
Grain yield (gr per 5 plants)

-0.056 0.415 0.824 0.167 0.193 -0.934

(€520 35y 13 p,5) &by 5 ,Slas



http://dx.doi.org/10.61186/jcb.15.47.123
http://jcb.sanru.ac.ir/article-1-1428-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-11-24 ]

[ DOI: 10.61186/jch.15.47.123 |

e e g (dose dpox 3o )b Lo jule o iseiles abgw arcuwlagl plins

WY

TR ORI JPI
9y d‘%”“’_ O WIS 5 Collae (gylol bl coo
slgzme cadlles pglle e (jg)hn duSly ke
(W1) dbgrye (Ssgls b g jYLE (slyie 5 jlansly
S pite g 4l 3 Slos (o 9 Vb g Cute (Stunor
ol 25,5 o3mlin (VL 5 e (Sisan (V1) by
Slome Olas wily 3 Slas iulial gy Jaslpd i )
aml (o3 glo Clale ¢590m duSly Jlde gy
Olysar Wlge YU (lyime 5 jluwsly (lyie
2 ol 2 i 4,5 5 > cnlio (035 lnslns
039 o WSy (Sis il byld Ccodsdel cuns
Swigls puaie g dliiw jd aild dlawi g aild 3 Slas il 5
e pelle clale Slao G iz 9 (W) dbgeye
Slye g Jslxo (1S9n lyime b Jdg)l5 clale
9 ke (Stusod (Vi) dbgiye (SS9l it g ¢jlas]y
O bl oty o H 4 s Ad odalie YL
5 &l 2y Slos ily Hlia oy5s ili8l gl S o Sis
clale waadle e clale Slio whiw ,d &l sl
Sl lamSly g oo nign (lyie b idg)lS
S5 B8 55 3 ki L8 S (slo e lsiees
Sl (SHslS  Siued 45355 45 (2018) Saba et al.
o5 85 855 S o Slae L) Slio b ougyt 39
b o i (Un) Jite oo (sl (Sl e
e opls slos las g 85 1,8 (+/5VF) kS ylogus
Copd gl Ao U gy ol i b g
L (2014)Alavi Siney and Saba . %dg b (S
S e ol Slao Sl (Sten 4350
Joyd Vo jbbize (JeilS (ol yuxio a5 W09l Cuwdy o jime
o] opizren Wdge 4y |y lapite S5 uibyly )
@) GPE pite i (pegw g (w9 (O] (Shunen
JRE IR N IPUSRC IS SC YA A SPSRYLN SRRV LS RUeSY)
Olas b ely; sl psiio £45 51 o 2 WY 4 b JslS
cabp yadls g gl )] (S p 4 St ool (olais] do )y
b e cute daly ely; Glao a4ty b g b da)
Nusad 4355 Cuenl 35 (2006) Lorenceti et al.
38as a9 5 adsl (il ple blo)l S)s sl S
ool sl (Saii slaylidle obj)l cas BV o 1) &b
ol
&S ol Gl 6Sle awlie 9 wibjly 4jed ls
Sy Job «Sajolam 3 )Sas 4 ool G VL3Sl
IR i 95 g g Ao ) &l ol g 53 il sl
2l U 5oy olae calins )0 Aild dli gy S 159 s
Py doxlan )3 &l Slaai g ) o ey SIS (g ¢
3,5 Hleie o o odel Cunds ol 4 dagi bl ag e
ol sl GBS ) (i g ogllae (g)lul Ll o oS
2ol (o felle clale las ails 3,Sdee g &l Jia 159
olysd Wy a Jodo)lS chale sy g
2l digd 485 i > cenlin g (i jlen

d8es sl5 g ’)51?-‘ Seigls (N & 35
S 5 bl o Sl i
SlaeY ojlel 355 0 dasMe £ Jou> 4 axrlpe b
Mze Jol b sl duopd SO Jloin] pdaws jd S
399508 sl yasio (yo () e (Sar x (43,5
&b 3 %> g il 2ySdes (glial 55, 8hes § S )b S
D) 299 gl
(V1) (Seiglsnind slo e jl Jgl @ sl (o3 oS 5
cal o L olyen adllas )90 (Wi) 3)Shes gljal 5 5 Sas 5
(A gV Joliz) ol Cawd 4y o5 y9u0 s (b g 2 ) doga e
Wi =-0.255X,; + 0.684X, - 0.136X;
V1=0.622Y,-0.222Y,-0.259Y3 +0.481Y4

+0.008Y5 - 0.079Y6+0.098Y7 -0.158Y5 +0.025Y9
-0.675Y 1o

«_i.i o d).;c)'l.\ﬂ LSLm).,;L:a O ‘5)1.’;51.») M
Vgt ol 12095 plan 4 by je Sgls @l b og)S
Olas (Sojglesud (slopio Cpo 50 WCawl ol 2l Lt
(+15+2) b Jdg,lS Jlade o(+/AV0) aaill e oyolle cdale
(+/¥48) Sy slgimo 5 (+/0A) Sy 6590 lgioee
o woby lis (Vi) Sl mbi b oYL 5 Cute (S
(=+/¥YA) YU Glgiome 5 (—+/¥AD) @ Judg, S clale
5 )Slos glapxie py 0 WDy e (Siwwed sl
&b e i o 2Yb g Cute (Sied 3,Slos glinl
(+1507) aliws ,5 &by dlass (< /AYD) &l 5 Slas (+/AVA)
A5 odalin (Wl) 4.‘09;).47 n_gxuylf el.s L

boogyS ookl (gpSoilul slajesio (o (Siuon
Lol g olle clale Glas « So590gs 548 (ol yuxio oy )
Jsloxe (5530 Sl +15-) b Jdg IS e (+/3-Y)
5 Cude (Sumod (+/Y+0) jlaslyy slgzs o (+/0+))
9 (F/¥VA) @ Jidg)lS clale (= /VVA) ()59 semenS]
Ldgy (e (S (ghyld (/YY) YLK (clgizs

Suod 28l glinl 5 3 Shes slapsio o
&b 3, Sles +/AVF) &b Jia 59 o (YL g Cute
]99.3)9 ;iuylf é:Lv L ('/;\:\:) A.L.u..: 2 Gl slaay 9 ('/AY\:)
2l 3925 (V1) (el olio &

S a5 byl b cododel Cand 4 ls 4 g b
Al Y e 5 Sl yido Vi gl €S oy oo a8
Cod i Wi gl bl g aliw 10 aily slasi g ails 5 Slas
oSy jlde wadllied gl clale claw Lk
@ Judg S clale b L89S clale gy (sloime oS5 p
el (slgime o SYBLS (slgioes ¢ Jgloxo (159 lgiome
Al dlas iy Hlia 59 GiulEl (gl (Jaslyd oy 0 g
odle cbale Glio @l >Sles coles ;o 9 dliw
5 Jsle (nSop Glgime b b5 clale e
Slgime Sy je)amapsly e Glasly slgixe
Olyisds Wlg oo YL (glyme ga Jud)ls clale gy


http://dx.doi.org/10.61186/jcb.15.47.123
http://jcb.sanru.ac.ir/article-1-1428-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-11-24 ]

[ DOI: 10.61186/jch.15.47.123 |

wdle e g (gremme dos 0I5 6L Lo e (iuilen aldgm gacunlonds plig

WY o P Sl b 3Skas b Lasye 5 (Ko Clio Sl (Stuwen 4178
S10y8 g S _
. I O ST .. Olao oo blo)l Sy 4y G5 (Sned 4500 Canan
e 9 (55y0liS hjgel g Slidos e gt o re? -

S 8 g S ) erl 1) Giegk ol el Gl

..)9;»@

&l

Abdoli, M. and M. Saeidi. (2012). Using different indices for selection of resistant wheat cultivars to post
anthesis water deficit in the west of Iran. Annals of Biology Research, 3(3): 1322-1332 (In Persian).

Abid, M., Z. Tian, S.T. Ata-Ul-Karim, Y. Liu, Y. Cui, R. Zahoor and T. Dai. (2016). Improved tolerance
to postanthesis drought stress by pre-drought priming at vegetative stages in drought-tolerant and-
sensitive wheat cultivars. Plant Physiology and Biochemistry, 106(1): 218-227 (In Persian).

Agaie Sarberzeh, M. and A. Amini. (2011). Genetic diversity of agronomic traits in the genotypic collection
of native bread wheat in Iran. Journal of Seedlings and Seeds, 27 (1): 581-599 (In Persian).

Alavi Siney, S.M. and J. Saba. (2014). Studying the association between physiological and agronomical
characteristics of different wheat genotypes in dryland condition using canonical correlation analysis.
Environmental Stresses in Crop Sciences, 7: 13-23 (In Persian).

Alexieva, V., I. Sergei, S. Mapelli and E. Karanov. (2001). The effect of drought and ultraviolet radiation
on growth and stress markers in pea and wheat. Plant Cell Environment, 24: 1337-1344.

Arnon, A.N. (1967). Method of extraction of chlorophyll in the plants. Agronomy Journal, 23: 112-121.

Bates, L., R. Waldrem and I. Teare. 1973. Rapid determination of free praline for water stress studies. Plant

and Soil, 39: 205-207.

Bayoumi, T.Y., M.H. Eid and E.M. Metwali. (2008). Application of physiological and indices as a
screening technique for drought tolerance in wheat genotypes. African Journal of Biotechnology, 7:
2341-2352.

Bishop, D.L. and B.G. Bugbee. (1998). Photosynthetic capacity and dry mass partitioning in dwarf and
semi-dwarf wheat. Journal of Plant Physiology, 153: 558-565.

Bradford, M.M. 1976. A rapid and sensitive for the quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Analytical Biochemistry, 72: 248.

Brevedan, R.E. and D.B. Egli. (2003). Short periods of water stress during seed filling, leaf senescence,
and yield of soybean. Crop Science, 43: 2083-2088.

Chance, B. and A.C. Macehly. (1955). Assay of catalase and peroxidases. Method Enzymology, 11(9): 764-
755.

Dalvandi, G., A. Ghanbari-odivi, B. Farnia, B. Khaliltahmasebi and E. Nabati. (2013). Effects of drought
stress on the growth, yield and yield components of four wheat populations in different growth stages.
Advances in Environmental Biology, 7(4): 619-624 (In Persian).

Ellis, H.R. and C. Pieta-Filho. 1992. The development of seed quality in spring and winter cultivars of
barley and wheat. Seed Science Research, 2: 19-25.

Estill, K., R.H. Delany, W.K. Smith and R.L. Ditterline. (1991). Water relations and productivity of alfalfa
leaf chlorophyll variants. Crop Science, 25: 345-348.

Food and Agriculture Organization. ( 2011-2020). World food situation, Available at: http://www.fao.org/
worldfoodsituation/ csdb/en/.

Francois, L., E. Cathrin, M. Crieve, E.V. Mass and M.L. Scott. (1994). Time of salt stress effects growth
and yield components of irrigated wheat. Agronomy Journal, 86: 100-106.

Gasemi, M. 2017. Wheat cultivars of tolerance to end season drought stress in Ardabil plain. Agricultural
research center, Ardabil. [In Persian with English summary].

Hadi, H., R. Seyed Sharifi and A. Namvar. (2016). Phytoprotectants and abiotic stresses. Urmia University
Publication. 341p. (In Persian).

Hosseinzadeh, S.R., H. Amiri and A. Ismaili. (2016). Effect of vermicompost fertilizer on photosynthetic
characteristics of chickpea (Cicer arietinum L.) under drought stress. Photosynthetica, 54 (1): 87-92.

Johnson, R.A. and D.W. Wichern. (2002). Applied Multivariate Statistical Analysis. Prentice Hall, New
Jersey.

Kar, M. and D. Mishra. (1976). Catalase, Peroxidase, and Polyphenoloxidase activities during Rice leaf
senescence. Plant Physiology, 57: 315-319.

Khodadadi, M., H. Dehghani and M.H. Fotokian. (2011). Investigation of heritability, causal analysis and
factor analysis in autumn wheat (7riticum aestivum L.) genotypes. Journal of Agronomy Science, 4(4):
67-78 (In Persian).

Kohkan, H., A. Mohammadi, O. Alishah and E. Hezarjaribi. (2014). Soybean lines pure in analysis
coefficient path using traits agronomic some and yield among relationships on study. Agronomy Journal
(Pajouhesh & Sazandegi), 104: 6-29 (In Persian).

Korobov, RM. and V.Y. Railyan. (1993). Canonical correlation relationships among spectral and
phytometric variables for 20 winter-wheat fields. Remote Sensing of Environment, 43: 1-10.


http://dx.doi.org/10.61186/jcb.15.47.123
http://jcb.sanru.ac.ir/article-1-1428-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-11-24 ]

[ DOI: 10.61186/jch.15.47.123 |

wle e g (gosme duox 2l o U Lo yule (isuiles abgw grcuwlagds plins
WY VPV 30l /FY oplads [pad 3L o/ £ly5 LS 2ol doliiags,

Kovacik, J., B. Klejdus, P. Babula and M. Jarosova. (2014). Variation of antioxidants and secondary
metabolites in nitrogen-deficient barely plants. Journal of Plant Physiology, 171: 260-268.

Lorenceti, C., F.ILF.D. Carvalho, A.C.D. Oliveira, I.P. Valerio, I. Hartwig, G. Benin and D.A.M. Schmidt.
(2006). Aplicability of phenotypic and canonic correlations and path coefficients in the selection of oat
genotypes. Scientia Agricola, 63: 11-19.

Mass, E.V. and C.W. Grieve. (1995). Spike and leaf development in salt stressed wheat. Crop Science, 30:
1309-1313.

Miller, G., N. Suzuki and S. Ciftci Yilmaz. (2010). Reactive oxygen species homeostasis and signaling
during drought and salinity stresses. Plant Cell and Environment, 33: 453-467.

Mohammadi, S., A. Yazdansepas, M. Rezaie and T. Mirmahmmodi. (2010). Study of response of different
Iranian bread wheat genotypes to different sowing dates under full-irrigation and terminal drought stress
conditions. Research on Crops, 11(1): 13-19 (In Persian).

Ohkawa, H., N. Ohishi and K. Yagi. (1979). Assay for lipid peroxidation in animal tissues by thiobarbituric
acid reaction. Annals of Biochemistry, 95: 351-358.

Parida, A.K. and A.B. Das. (2005). Salt tolerance and salinity effects on Plants. Ecotoxic and Environ
Safety, 60: 324-349.

Pessarkli, M. (1999). Hand book of Plant and Crop Stress. Marcel Dekker Inc, 697 pp.

Rahnema, A., A. Bakhshandeh and M. Noormohammadi. 2000. Study of tiller variation, seed yield and

yield components of wheat as affected by different plant densities under south Khoozestan climatic
condition. Iranian Journal of Agricultural Sciences, 2: 12-24 (In Persian).

Saba, J., Sh. Tavana, Z. Qorbanian, E. Shadan, F. Shekari and F. Jabbari. (2018). Canonical correlation
analysis to determine the best traits for Indirect Improvement of Wheat Grain Yield under Terminal
Drought Stress. Journal of Agricultural Science and Technology, 20: 1037-1048.

Scott, M.L., M.G. Catterine, V.M. Eugene and E.F. Leland. (1992). Kernel distribution in main spikes of
salt - stressed wheat. A probability modeling approach. Crop Science, 32: 704-712.

Smith, S. (2008). Intellectual property protection for plant varieties in the 21st century. Crop Sciences, 48:
1277-1290.

Soghani, M., Sh. Vaezi and S.H. Sabaghpour. (2010). Study of correlation and analysis of grain yield and
its related traits in white bean genotype. Journal of Agriculture and Plant Breeding, 6(3): 27-36.

Talebifar, M., R. Taghizadeh and S.E. Kamal kivi. (2014). Determination of relationships between yield
and yield components in wheat varieties under water deficit stress in different growth stages through
Path analysis. Journal Agronomy Sazandegi and Pajouhesh, 108: 107-113 (In Persian).

Vinocur, B. and A. Altman. (2005). Recent advances in engineering plant tolerance to abiotic stress:
achievements and limitations. Current Opinion in Biotechnology, 16: 123-132.


http://dx.doi.org/10.61186/jcb.15.47.123
http://jcb.sanru.ac.ir/article-1-1428-fa.html
http://www.tcpdf.org

