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Canonical Correlation Analysis of Growth and Grain Yield Traits in Different Bread
Wheat Genotypes under Stress Conditions at Flowering Time
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Table 1: Pedigree of cultivars studied in this experimental

e EYNTY 0 EYNTS
Pedigree Genotypes Pedigree Genotypes
Bow/Crow/3Rsh//Kal/Bb/3/Gun91 c-93-7 Zareh cd-1
Ji5418/Maras//Shark/F4105W2.1 c-93-8 Ald"s"/Snb"s"//Zrn*2/3/Yaco/Parus//Parus cd-2
Bluegil-2/BucuR//Sirena c-93-9 Bow/Crow/3Rsh//Kal/Bb/3/Gun91 cd-3
Ajvina c-93-10 Nwaul5/Attila//Shark/F4105W2.1 cd-4
Gul96/Shark-1 c-93-11 Ji5418/Maras//Shark/F4105W2.1 cd-5
FWON-IR- c-94-3 Ji5418/Maras//Shark/F4105W2.1 cd-6
257/5/Ymh/Hys//Hys/Tur3055/3/Dga/4/\Vpm/Mos
4WON-IR-
(Ga961565-27-6/1.a95283Ca-78-1-2 c-94-4 257/5/Y mh/Hys//Hys/Tur3055/3/Dga/4/Vpm/Mos cd-7
*_QH_*O_* oA 4WON-IR- !
Charger/OWL 85224*-3H-*0-*HOH//Alvd c-94-6 257/5/Y mh/Hys//Hys/Tur3055/3/Dga/4/V/pm/Mos cd-8
Shark-1/3/Agri/Bjy//\Vee/4/Shark/F4105W2.1 c-94-7 Eryt 1554.90/MV17 cd-9
Bluegil-2/Bucur//Sirena c-94-8 Gul96/Shark-1 cd-10
0Or2071681 c-94-9 Spn/Mcd//Cama/3/Nzr/4/Ald"s"/Snb"s"*2/5/Opata*2/Wulp cd-11
Mv-17 MV 17 Shark-1/3/Agri/Bjy//\eel4/Shark/F4105W2.1 c-93-3
Ghk™'s"/Bow sclﬁt(i)vzahrongW// Shiroodi Heydari Nwaul5/Attila//Shark/F4105W2.1 c-03-4
87Zhong-90/Bkt Mihan Eryt 1554.90/MV17 c-93-5
Her/Alvand//NS732 Eroum Spn/Mcd//Cama/3/Nzr/4/Ald"s"/Snb"s"*2/5/Opata*2/Wulp c-93-6
oilesl szl 5 S (e askd S &y o s Y Jour
Table 2: Analyses of field soil before experimental conducting
drhB el Qa Ll el
Pefek  pmeske oA el SEest L os ke Gy s Gee
(S ‘51591‘5 S ,u)f9l.5 (o)) S U‘“""°"~~)Ags“">) Sk (0o )0) (o)) (o)) ()_uo‘s.\.:lw)
Available Available Total Organic (s p Sand Silt Clay Depth sampling
phosphorus potassium nitrogen (%) ~ matter (%) g (ds/m) (%) (%) (%) (cm)
(mg/kg) (mg/kg)
31 486 0.09 0.98 4.68 7.78 63 24 13 0-30
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Table 3: Analysis of variance of different traits under the influence of genotype and different levels of stress in the
genotypes evaluated in the field

Slayyo (5 Silee i
Mean of squares , SVE Ly N
O aSlae dbiw palsolas gk aliw olas RN el SOV.
Grain yield Seed no per spike No of fertile tillers 1000 seed weight of
25070.870** 1327.550** 7.639%* 18.644™ 2 Block Sl
452217.059%* 13977.647%* 182.600%* 4216.186% 1 Stress oS
530.050™ 568.038** 0.833™ 2.610™ 2 Error, a gls
2605.558%* 385.073* 1.810** 50.212* 29 Genotype 5955
2676.681*" 94.542%* 595% 18.291"™ 29 Genotypex Stress GRS X )
753.345 49.306 0.358 13.159 110 Errory, b slas
15.95 13.38 13.35 10.25 CV (%) (00 39) Syl g 5

ao o) 50 Jlaml mhaw ;o o s g o pre pd o Sy

9 % NS

ns, * and **: Non significant, significant at 5% and 1% probability level, respectively
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Table 4: Comparison of the mean of traits related to the studied genotypes of wheat in the field

() als 152 59

G55 () &l 5 o535 55
Genotype 1000 seed weight (g) Genotype 1000 seed weight (g)
cd-1 32.303%" c-93-7 29.712"
cd-2 35.822¢%f0 c-93-8 35.540¢%f0
cd-3 32.262%" c-93-9 32.790¢fn
cd-4 34,740t c-93-10 31.962%
cd-5 35,6820 c-93-11 37.0220defy
cd-6 36.337¢%f0 c-94-3 42.785%
cd-7 34.3050%fan c-94-4 33.605¢%fo"
cd-8 32.307%" c-94-6 34.457¢%fdh
cd-9 37.8437cd c-94-7 34.015¢%f
cd-10 37.25bc0ef c-94-8 32.572f"
cd-11 37.323bcdef c-94-9 38.03420cd
c-93-3 36.7320¢f0 MV17 32.658°7"
c-93-4 34,5520 Heydari 35.987¢%f0
c-93-5 41.458%¢ Mihan 41.848%
c-93-6 34.675%fN Eroum 36.792°%¢f

Abl oo 2oy O Jliol maw )0 o cae BB Sl gm0 )0 Dglaie By >
Different letters in each column indicate a significant difference at the 5% probability level
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Table 5: Canonic discriminant analysis for determination of dendrogram cutting point resulted from cluster analysis of
studied genotypes under normal irrigation and Drought strees at flowering conditions

oSk slaseY o L] ooS15 by as o o5 molis Jlozs] o 09,5 Slaws O el
Wilk’s Lambda Cumulative variance% Eigine values Probe Group number Stress level
0.026 92.6 14.976 0.000 L el
0.407 98.2 0.906 0.0009 4 J > S
0.776 100 0.289 0.0420 Normal irrigation
0.068 94.1 8.557 0.0000
0.652 100 0.534 0.0038 4 S S
0.026 92.6 14.976 0.0516 Drought strees
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Fig. 1: Dendrogram obtained from cluster analysis based on all traits in 30 bread wheat genotypes by WARD method
under normal irrigation (left) and drought strees conditions (right) at flowering stage in the field
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component obtained from the main components analysis

\Y#



Voo bl g kg NFF-11A Sliis | Jgl 5ylod | o5 § Com wh | BLS Slodei (5903

(5 Jgoz) 0,10 5925 Jol b ;o ;S50 (sgm 5l 0 ,Slos s3]

s W) sud; slopsia 5l ol @b sl (b oS5

ol b oolyen dddllasd g0 (V1) o Slos lizl g o Slas
(A 5V Jslaz) del cowday 5 & y500 (i 5 8j) dbss e

W, =0.913X, +0.140X, +0.333X,

V, =1.537Y, +0.981Y, - 0.117Y,

oo e (Shen Ve 9 4 gl o
09,5 Olod 4 bgpe Sl @i b og S G oud (550l
alo b g e (o, b aiie o 0 el odel
5 Cule (SNwwad (IVEF) Ling) ol Copw g (+/AFY)
Job yexe oly las (Wi) dbge S5 &b L oYL
5wl slawi 0g b (Sen s ails oy 090
sle sz sy (/YY) wl o Slee g (IYFF) alos
b2Vl s St (Ko a5 Wingy 5 Slos glizl 5 5 Slos
shls alsjlia 39 Ll ails (V1) abg e S9l5 &b
g b g (e (Ko

&l bog,S S ond (g xS0l sl psie (e (S
Oy Ce g (VY 5 V) Jglaz) ol lis (50 09,5 S8l
aS Bl (g o i alexl Liugy Wl Sy g alls
Siren 3Slae sl 5 3,Shec & Liye SplS o
0,8 les g alow o aily olawy ails (V1) oYL 5 oo
L oS oy 0 Slee (slizl g 0 Shos slo e 952 5 il
§ S (Kot (W) (g0d; Slio 4y bgyye S95 &6
sl las oYL

GBS o i byl Con saeliiwsd mls & asg b
g &lo by Seyw Sl S Vi gl CiS Gl
A6 o5 e Wi gl bl e (oing) o) Copm
Slp hulpd Gz o 09 alls o Slae g aliws ;o ails slass
Sk o dild 0 Slae Colgdyo g alw [0 dils slass ol
So)lre loreds wllgs oo (phag) by S g Al Gl
aiph 48,5 5 5 ki 2038

9 Ofdes Izl g o des (Sl (Siwod a3
a0 50 Jloy byl ph cond oy wlae

Vil e o WSy glaweY oylel Jloy Laylyd o
S e (G S b g Jol @b sl ae o
izl g o Slas 5 B b, 5l gud) sbpsie G )
(B Jsoz) o)l sezs Jol &b 50 N0 e 3l 0 Ses
5 W) g, glopsie 51 Jsl &b ¢lp b oS5
olpo b oolen dadlass,ge (V1) 0,Sles slizl 5 o Slas
(A gV Jglaz) ael Cowsts 5 &0 (Dik 5 @) alogs e

\YY

9 o8bes li2l g 0)dos gl (Swmon 4
AlS jo Jloy bl ol o’ (gl y wlao
Jlio mhaes 5o WSBLy gl ojlel # Jguz 4 a5 b
S (e S 00,5 s xe ol &b (gl e ye )
szl 5 oo 5 B by 5l 6ad) Slopite )
318 392y Jol @l 55 503 (s 5l 0,Shee

s Wi sud; slapsie 51 Jol & ln (b oS5
alye b oolpen aalllaes)ge (Vi) oSkee slizl 5 0 Shoe
(A 5V Jshiz) aal Cawssy 5 500 (i 5 @) abog e

W, =1.203X, +0.198X, +1.181X,
V, = 0.896Y, + 0.645Y, +0.152Y,

Sy ond 5ol gl ite m o lEls (S
Vo5 Jslar 9 05 plen 4 bgrye (G515 s b g,
gy by ey (g, sl rie w50 el edel
SLis (W1 Ssls ol b oYL 5 Cote (Soan (+/VAS)
Sl als jady Cepw g alls by oy90 Job (Jg ol
sl o )3 00 W1) G5 &b b ol (Ko
S8kee 2V 5 Cute (Ko o Shee s3] 5 0 Sles
P &b b CIVYE) alow ;o ails slaws g (¢/AY) «ils
S5t ol (Ko 51 il 3 Lol ot sanlie (Vi)

&l L o9 Sy ol (5 pFoslul sla psite (o (Sinon
O S el 00l 0 VY 5 VY Jglaz o K0 09,5 S5
g Sude (Shcer (olug) WD) S (b, slo e
V1) o ,8kee Glizl g 0,8hoe 4 bnye (S5 @b L (YL
Sl ails ol yy e g alls ol g 0,90 Job (Jg il
szl g o8kee lopite o 50 O omb (Sen
5 CIAOY) &ils 5 Shoe (i 2V 5 S (Ko 3 Slas
Slae 4 by S5 b L (/YYD) alaw ;o als olass
o Sl &l e 59 Lol clls sg2g (W1) (s,
g Cude g b

Coblae g5lol lulyl o snel Cuvsdy mll 4 axgi L
0,y eyl Sl St Vi gl ciS Gl e AlS o
5 ails o ,Shes 3 cov 5 e Wi &b Lol il so o,
ol el daled i g0 0 alas o alls olass
gy Sy e bl jo Al slasy g wils o, Sles
g 485 Sl 55 el Jlre Glorea wlss oo

9 oydhos lil g 0, hos JglS (Swnod 452
Vit g o WSILy glaneY o lel i Lylyd 4o

Sad iy 00,5 I e gl el sl ooy



ki o Slio g oy Slao SPIS  Somod 43325 1oy 0d 9 599 camlogb

Sy end g pSojlal sl raie o Sl (Sen
Veos A dshe 5o 05,5 Oles  bgipe S5lS mlsi beg,S
Codto (S (([AAY) Lingy 0y Sy . Cowl 00l )0
Wl g 0,90 Jsb ols Lis (W) JglS sl b YL
als Galy S g omb g i (Seron (010 F)
W) GglS ol b bagie 5 Cato (Souan (+OVY)
e 3 8las slizl 5 0 Slas sloyiie G ol
(V1) S5 @b L (¢+/93+) ails o,8les o oYL 5 Cie
A 0 g Cude 0 Sles Gl (Sen Ll Llily 592y
S ol

&9 L0 Sy ot (5 T o3l sl iite ( (Kinon
O g0 el 00 03,1 VY g VY Jolax o S50 09,5 Ty
Sian (IATY) gy o) S oo, (slomitie
V1) o 8kes slizl 4 bgye G5 @b b 2V g Coe
Sy bwge a> jo Al ady Cepe (S il
O oo On ezl e dls paln 0)es Jsb (St
@V 5 Cute (Ko 3 Shoe lizl g 3 ,Shee glo it
Slaoe a4 bgw S5 &b L /) als o Sae 5o
il 09>y (W) (gous,

ac )i 4o i lalpd Con sasliasd mls 4 axgi b
5 gy 2y Sl Sl e VI gl S Gl
56 Cow P Wi al Ll bl oo ails oy ey
ilo o Slee ial38l gl dalpd iz o 0g dils o, Sles
4 il oo Wl (b S g (Slugy W) S pe Dlao
gl a8 )F I )5 el slojlne Glgie

Ay g Oy RS s sllae oyl layls o
Sfdes G rizes 9 W) abgye 595 &b 5 ()
(V1) dbgye S35 pxie g aaw jo als slass ¢ als
O 0 oalple S cselie (oYL 5 Cude (Ko
Cio b Ho ails slawy g ails o Sae iol33l 6l al
A el b Gliear Wi oo (clag) WD) Sy
ot WS s 5 byl o S g 3] Sy 35
abgye SH R L (stug) W) Sy g Al (D S e
L oals o Slae g alaw o ails olawy oy Oz g (Wh)
575 @Yb 5 Cude (Sian (V1) dbgye G5 &b
oYU R JURPPH E3 LR R E¥] SOV RE USRI K
Wl oy Cpw Slao wils o Slae 5 daw ;o &lo olows
35,55 5 oo Jolge Slgreds wlin (g, 0y S e g
Lyl cow oaslcassdy gl Lolol g 43,8 )L o
P e g (stagy Wy S Gmowasie 5 oy
5o dils slaws g als 0,Slee o iz g (W) dbgsse

YA

W, =1.277X, +0.118X, +1.189X,
V, =0.048Y, —0.047Y, +0.111Y, +0.932Y,

slopite m Gl (Sen Vo5 A Jolax o
09,5 Olow 4 by po Sl @l Log S SG oud (550l
gy by Sy ey lopaie G 5o el ol
W1) abgyye S5 &l b (oYL g Codte (Ko (+/VAY)
Oy Sy g by GaBp 098 Job (sla e ol plis
g (+199F) «lo o Slae Wog b Suwer Glils «ils
Gzl g 0, 8lee sl yusin g5 (</PAY) aliw ;o &l olaws
S5 L VL 5 Cote Ken o oy 3,Shec
als i 39 9 Ho,b aziy olaws Lol Laszils (V1) abgye
i35y Sl 3 e (Kot 1)

&5 L og,S S o (g ol sl pste (e (S
by Sy (VY 5 VY Jolaz) ols plias 50 09,5 S5
4 by SP5 @l b a5 0 (ud) it alexjl iy,
@by Cote (Sen (V1) 3Skee izl 5 0 Sles
Ald oy Sy g dild HAd 0,90 Job (Swer (il
alo olaws g (/AFA) wlo o Shoe 09y ol > 0 9 Stio
S 8dee lizl g 0o slaiite 952 5 (+170)) alw o
W1) sad; Slie @ baype S5 &b L &S wog
olawi g ailoylia 59 sl las oYL 5 Cude (San
B9 omb g St (e ghlo )l axny

ac io ;0 Jloy byl cod ssnlowsd mls 4 axg
(5 gy My ey | Al e VI gl S s
als slasy 5 ails o, Slee 30 Cow 5t W1 a0l Lol caisly
Sgy aliw o

5o ails slass g ails o Sae y2ol58l 6l asl s i 0
2 b Sl (lgiear Wlgige (Sfagy W S p il
NEEER et

9 0% des (lzl g 0,5 es (5 (Swod i
acy o o ad ol G guly wlas
Vi) gl o wSIShy glasY ool it Lyld 4o
S e (G w0 e Jol @b lp we)s
szl g o8las 5 B, Sl gud; slpsie G )l
(7 Jso2) 000 0529 Jol @i )0 ;500 (ggms 51 0,Slas
sl @b slp b oS5 A 5V Jolaz a4 anzle b
Vi) o5dee szl g 08hee 3 (W) (50, sl piie
G p) D)ot Bk 5 @) abgre ol o b ol yon aslllacs;ge
2] Cowd
W, =1.109X, +0.523X, +0.960X,
V, =0.101Y, +0.138Y, + 0.020Y, + 0.961Y,



Voo bl g kg NFF-11A Sliis | Jgl 5ylod | o5 § Com wh | BLS Slodei (5903

Gbos Slio 5 8,5 138 CIFVE) olS olesn b cou
shls (poaliw b 59, slaw alw Job gy el )l ¢ 598
L QOL4) Lo 5 i ol iy oty Siarnd s
e S e a8y Dlao Sl (Kion a5
s, Ve b o S8l5 e e a5 Wi 5l Cawoay Jlo
gl Grizpe Woged a2y 1) bpate S bl
]y Sl e Sz g 9 Geesd sl (Ko
exie odgl a5 wis,S B 18 < IVE g fJAY /Y g
Slao b elyy s psin £935 5l o 0 VIV g b Sl
cols py jarls g gl )l (S a4 S oole plaisl ws o
5510) Bl ol ey Slio ard by i ala,

(2014 Lo g i

Vb g cuie (Susen (V1) abg o (595 puitio g aliw
acyjo 50 Jloy byl Cod oy oo Jlaiay i 0l cnslice
ey o el 0 &lo slass g ails o Slee iol58l gl
Dgd a8 )5 e jo canlio jlae (lgieds WlgS o (Sing, o,
e b (slagy Ay Sy G s ie 50 S dal il cod
&L ab oSles G Gezee 9 W) abge (S8S
Le A oo live G.BIL. 9 Cado M (Vl) c\.‘og.vj.n ‘5‘9.‘[5
o Shas ioli8l (gl as)ie y0 i balyd cod s oo S
OlSes 5 Lo gl a8 )3 Ll o cnls lajlns (lgiea
(SiPn s Clhe Sglf (Sen a0 (2018)
olS 0 lee lixl Glao b (Soieded 9 (So59l98,90
Fom Un) Jituse Slas gl 595 e gl a5 ais S

ac)yo g S jo 15 g Jloy bl pd cod puiS Sgif Ve )0 S Gl prie Cudz G (Shen polie F Jgaxr
Table 6: Correlation values between canonical variables of 30 wheat genotypes under normal irrigation and drought
strees at flowering conditions in greenhouse and field

Accumulative proportion  Square of canonical correlation P value Canonical correlation Stress level Environment
0.996 0.969 0.0001 0.984 Lo e.lT o
1.000 0.327 0.5732 0.107 Jer sl alsls

Normal Greenhouse
1.000 0.033 0.8663 0.001 irrigation
0.981 0.947 0.0001 0.973 e e
0.995 0.197 0.0962 0.444 (S A sl
1.000 0.085 0.1318 0.292 Drought strees Greenhouse
0.972 0.908 0.0001 0.953 Jley oyl .
0.996 0.199 0.3754 0.446 ae,e
Normal Field
1.000 0.036 0.6341 0.189 irrigation
0.951 0.851 0.0001 0.923 e )
0.981 0.154 0.3305 0.393 A Af”“
1.000 0.103 0.2567 0.321 Drought strees Field
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Table 7: Standardized canonical coefficient for canonical functions related to Growth variables of 30 wheat genotypes

under normal irrigation and drought strees at flowering conditions in greenhouse and field

PSP @l e S el ol Sl &b Cubo O e b
W3 W2 W1 Trait Stress level Environment
2.046 -0.647 1.203 Grain filling rate als oy S yuo
-1.645 0.212 0.198 Vegetative growth rate gy Ay Sy Jues )b ks
Normal irrigation Greenhouse
1.396 0.510 1181 Grain filling period alo by 0y90 Job
0.428 -1.065 0.913 Grain filling rate als o ey BRRA SESAT)
-0.666 1285 0.140 Vegetative growth rate (s, by Sy 2o 5 dl> o slls
- . . Drought strees at Greenhouse
0.862 0.445 0.333 Grain filling period alo by 0y90 Job flowering
0.165 -1.718 1.277 Grain filling rate als o ey
0.220 1.483 0.118 Vegetative growth rate gy Sy i e Jbes 6ol e
Normal irrigation Field
-0.880 -1.468 1.189 Grain filling period &l b 0,90 Jobo
0.587 -2.157 1.109 Grain filling rate als oy S yuo BRI G
-0.443 1.170 0.523 Vegetative growth rate gy Ay s 25 al> e
o . . Drought strees at Field
-0.550 -1.867 0.960 Grain filling period &l b 0,90 Job flowering
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Table 8: Standardized canonical coefficient for canonical functions related to yield and yield components in wheat

genotypes under normal irrigation and drought strees at flowering stage in greenhouse and field

PSP B e SPT R ol S5 &b Sheo O g b
V3 V2 V1 Trait Stress level Environment
-0.275 -1.634 0.896 Seed no per spike alw jo alo olass
-1.148 -0.698 0.645 1000 seed weight @l 03 by k! Slls
Normal irrigation Greenhouse
0.659 1.641 0.152 Grain yield &lo o Slae
-1.128 -0.779 1.537 Seed no per spike alw la olows et e
per sp s 5o alo slass Al o > i
0.255 -1.093 0.981 1000 seed weight s, 3 N s
Drought strees at Greenhouse
1.361 0.791 -0.117 Grain yield als o Slas flowering
0.327 0.877 0.048 No of fertile tillers 59,k asy olaws
1.044 -0.097 -0.047 1000 seed weight PHAPN TS ) -
DR 059 JLA).: AS)L"J ac )
0.254 0.895 0.111 Seed no per spike alein s 4l oslaw Normal irrigation Field
-0.378 -0.700 0.932 Grain yield als o,Slas
0.761 0.715 0.101 No of fertile tillers 5,k as olaws
d\l} S a2 S e
0.537 -0.333 0.138 1000 seed weight @ls,52 558 7SI S
S5 a4,
-0.586 0.454 0.020 Seed no per spike Al o ails slass Drought strees at Field
flowering
-0.274 -0.119 0.961 Grain yield als o,Slas
)i 9 AlRIS 0 25 Jloy Ll it S abgy e S5 @l g 60 b serie G s Sl (Seon 1 Jou

Table 9: Structural correlation between growth variables and related canonical functions under normal irrigation and

drought strees at flowering stage in greenhouse and field

P SP5 l ped GPl @b Jo Sl b oS b
W3 W2 Wi Stress level Environment
-0.060 -0.889 0.455 Grain filling rate Wl s paw
0.552 -0.295 0.780 Vegetative growth rate gy My CE s Jbes sl el
Normal irrigation Greenhouse
0.153 0.955 0.253 Grain filling period Al o 0,90 Job
-0.245 -0.230 0.942 Grain filling rate &l o ey
0510 0.433 0.744 Vegetative growth rate g by S S Nl
Drought strees Greenhouse
0.888 0.448 0.107 Grain filling period Wls ad 090 Job
0.879 -0.166 0.446 Grain filling rate Als ol Cas pun
0.077 0.600 0.797 Vegetative growth rate gy by e Jbes 6ol e
Normal irrigation Field
-0.952 0.118 0.283 Grain filling period Al b 0,90 Job
0.818 0.054 0.573 Grain filling rate Al o ey
-0.0002 0.457 0.889 Vegetative growth rate gy Ay e S A ey
Drought strees Field
-0.945 -0.311 -0.104 Grain filling period als ad 090 Job
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Table 10: Structural correlation between yield and yield components and related canonical functions under normal

irrigation and drought strees at flowering stage in greenhouse and field

po S &b ped GPl b sl S8 &b Cudo O s b
V3 V2 V1 Trait Stress level Environment
0.602 -0.310 0.736 Seed no per spike alw jo alo olass
-0.888 0.327 0.323 1000 seed weight alsyl5 538 Jby sl alls
Normal irrigation Greenhouse
0.222 0.440 0.870 Grain yield als o ,Slas
-0.286 0.602 0.746 Seed no per spike alw jo alo olass
0.496 -0.865 -0.074 1000 seed weight alsjlye 59 e el
Drought strees Greenhouse
0.405 0.661 0.632 Grain yield alo o Slae
0.151 0.696 0.114 No of fertile tillers 9ok azy olaws
0.929 -0.331 0.158 1000 seed weight PHR TN . -
DI 009 JLA).) 6)L..|| 4y
-0.016 0.328 0.683 Seed no per spike Al o 4l slass Normal irrigation Field
0.041 -0.091 0.994 Grain yield alo o Slee
0.545 0.800 0.240 No of fertile tillers 5ok azy olaws
37 -0.57 17 i HRYASE
0.373 0.579 0.178 1000 seed weight als e 59 sh e
-0.611 -0515 0.013 Seed no per spike Al ;s 4l olass Drought strees Field
-0.098 -0.012 0.990 Grain yield alo o Slee
acyie g AlS o 15 g oy Lyl s con o ,Sles lizl g 0, 8es 5l Jol> S5i5 miles b galsy slo e Siaan VY Jgo

Table 11: Correlation of growth variables with canonical functions of yield and yield components under normal

irrigation and drought strees at flowering stage in greenhouse and field

oo SPS &b e Pl el gl S5 &b S O el oo
V3 V2 V1 Trait Stress level Environment
-0.002 -0.291 0.448 Grain filling rate Al o ey
-0.018 -0.096 0.768 Vegetative growth rate gy My s Jues .‘5_)L-"~’|_ ks
Normal irrigation Greenhouse
0.005 0.312 0.249 Grain filling period als ad 090 Job
-0.072 -0.102 0.917 Grain filling rate Al o ey
-0.149 0.192 0.724 Vegetative growth rate o g, &by St puo S A et
Drought strees Greenhouse
0.259 0.199 0.105 Grain filling period als oy 090 Job
0.166 -0.074 0.426 Grain filling rate Wy oy Cas o
. ; 1 ;
0.015 0.267 0.759 Vegetative growth rate  _dug, o, s pus ‘—JL")"“S_)@'_ e
Normal irrigation Field
-0.180 0.053 0.269 Grain filling period Al b 0,90 Job
0.263 0.021 0.529 Grain filling rate Al o ey
-0.0001 0.180 0.821 Vegetative growth rate  _otys, o) Sk oo e “er
Drought strees Field
-0.303 -0.122 -0.096 Grain filling period Wls ad 090 Job
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Table 12: Correlation of yield and yield components with canonical function of growth variables under normal

irrigation and drought strees at flowering stage in greenhouse and field

Py S5 &b e S5 b gl G o S A5 e Lo
W3 W2 w1 Trait Stress level Environment
0.020 -0.101 0.725 Seed no per spike alis )0 «lo slasws
-0.030 0.107 0318 1000 seed weight a8 )5 o3 Jles ! Nl
Normal irrigation Greenhouse
0.007 0.144 0.857 Grain yield als o ,Slas
-0.083 0.268 0.726 Seed no per spike alw jo alo olass
0.145 -0.384 0,072 1000 seed weight RIS S S e
Drought strees Greenhouse
0.118 0.294 0.615 Grain yield alo o Slae
0.029 0.310 0.109 No of fertile tillers 59k azy olaws
0.176 -0.147 0.151 1000 seed weight als e 59 Jloy ool e
-0.003 0.146 0.651 Seed no per spike alw o «ls olaws Normal irrigation Field
0.008 -0.041 0.948 Grain yield alo o Slee
0.175 0.314 0.222 No of fertile tillers 9ok azy olaws
0.120 -0.227 0.165 1000 seed weight &l s Sis s ac 530
-0.196 0.202 0.012 Seed no per spike alw jo alo olass Drought strees Field
-0.032 -0.005 0.913 Grain yield als o,Slas
s oadond ol @b B 5l ol gz 4y slrog S o S (8 35 s

asyie o Jlop bl cod glades e bl
oeibe L) €-94-8 ¢ 5 00> MVIT7 €-94-9 slase)
O bl Cod g (mupeyie 5o 0,5 YAYVY ails o Slee
5 C94-3 L4 e Slocedsd ac )50 4o (25 (Sgb,
232 (Rayo o ;0 2,5 YoAYY dls o Sloe .55l L) €-94-9
50 ookl B as wog als o Slae a5l 5y slocusel)
S sloacliy )3 cually 51 (S plrear oolpia laask
Slase (Ml Joged mls wlal 5 izes wil o
5 Jboy llpd cod baudsy ilule 4y ;06 adlaes ;50
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Cos a5 8,5 lgie ol o edwliiwods bl 4 axgs b
Ol sl asyze 5 S o 55 5 osllas gyl Ll
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Olyeds algi oo lo ad py Co g o (3D 098 Jobo
slaasliy ;o wgd 43Sl 5o el L2055 ek
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Canonical Correlation Analysis of Growth and Grain Yield Traits in Different Bread
Wheat Genotypes under Drought Stress Conditions at Flowering Time

Tahmasebpour!, B., Jahanbakhsh Godehkahriz #*, S., Tarinejad®, A., Mohammadi4, H. and Ebadi®, A.
Abstract

In order to estimate the correlation between different traits and grouping of winter bread wheat genotypes, two factorial
experiment based on a completely randomized design (CRD) and randomized complete block design (RCBD) was
conducted in the research greenhouse and farm of Azerbaijan Shahid Madani University with 30 genotypes as a sub-
factor and moisture stress, the main factor (control = without moisture stress and stress at flowering) with three
replications during the 2016-2017 crop season. According to the results obtained under optimal irrigation conditions
vegetative growth rate, and under stress conditions vegetative growth rates and grain filling rates in greenhouses and
fields, are influential factors on grain yield and yield components. Cluster analysis based on grain yield and all related
traits under normal irrigation field conditions, four groups were created. Superior genotypes in terms of grain yield were
located in the third group (c-94-9, MV17, Heydari and c-94-8) with an average of 394.17 g/m?. Under drought stress
conditions in the field, genotypes of the third group (Mihan, c-94-4, c-94-3 and c-94-9) had the highest grain yield
(208.21 g/m?). Based on the results of Biplot analysis, flag leaf area, vegetative growth rate, number of fertile tillers,
grain yield, number of grains per spike and 1000-grain weight had a determinative role in isolating genotypes under
normal irrigation and stress conditions.

Keywords: Drought stress, Canonical correlation analysis, Cluster analysis
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