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Extended abstract
Introduction
Today, lack of water is one of the most important factors limiting crop growth in arid and semi-arid
regions, and the reduction in growth caused by drought stress is far more than other environmental
stresses. In order to investigate the relationships between yield and agronomic and phenological traits
and to determine the relationships between these traits in spring rapeseed genotypes, seven rapeseed
lines were crossed with five testers under two moisture conditions in the 2019-2020.

Materials and methods

The first generations hybrids along with 12 parents were evaluated under normal irrigation conditions
and drought stress at the end of the season. Under normal irrigation conditions, irrigation was carried
out in the stages of cultivation, rosette, stem growth, flowering, stem formation and grain development.
Manual weeding was done to control weeds. In order to apply drought stress at the end of season,
irrigation is stopped after flowering. The traits evaluated in this research included days to flowering,
days to end of flowering, length of flowering period, days to physiological maturity, plant height, number
of pods per plant, length of pods, number of grain per pods, height of the first pods from the ground,
1000 grain weight, grain yield per hectare, oil percentage, number of pods in the sub-branches, number
of pods in the main stem, number of sub-branches, diameter of pods, length of the main stem, diameter
of the stem at a height of 20 cm.

Results and discussion

The correlation results of traits in normal irrigation conditions showed that grain yield had a positive
and significant correlation with the traits of number of pods per plant, number of pods in sub-branches,
stem diameter at a height of 20 cm, number of seeds in pod and number of sub-branches. Under drought
stress at the end of the season, number of pods per plant, number of seeds per pod and diameter of pod
had a positive and significant correlation with grain yield and day to flowering had a negative and
significant correlation with grain yield. Based on the results of the stepwise regression analysis in both
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conditions, the number of pods per plant under normal irrigation conditions and drought stress justified
most of the changes in the regression model. Based on the results of path analysis in both experiment
conditions, number of pods per plant, thousand grain weight, number of grains per pod and the height
of the first pod from the ground have direct positive effects and days to physiological maturity had direct
negative effect on grain yield. Also, the length of the main stem under normal irrigation conditions and
the number of pods in the sub-branches under drought stress conditions at the end of the season had
direct negative effects on grain yield. However, all these negative direct effects were neutralized by
positive indirect effects through other traits and caused the correlation coefficients of these traits with
grain yield to become insignificant. In principle component analysis, in normal irrigation conditions,
the total of 6 independent factors justifed about 75.9% of the changes, the first component including the
number of pods in sub-branches, the number of pods per plant and the diameter of the stem at a height
of 20 cm. In the conditions of drought stress at the end of the season, a total of 7 independent factors
justified about 75.2% of the changes, the first factor consisting of the number of pods in the sub-stem,
the number of pods per plant, the number of sub-branches, the diameter of the stem in the height of 20
cm.

Conclusion

In general, in both conditions of normal irrigation and drought stress at the end of the season conditions,
the number of pods per plant and the number of grains per pod had a high share of total changes and
were the most effective traits on grain yield. Therefore, since these traits are more heritable than grain
yield, selection to increase them can be recommended for indirect improvement of grain yield in
breeding programs.
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Specifications Unit 30-60 0-30
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Electrical conductivity sl gl dS mt 1.19 1.39
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Neutralizing Y o
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Table 2. Characteristics of the lines of evaluated oilseed rape lines and testers
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3 SRL-96-10 Line/ oY L3 Spring/ o,k Iran/ ;)
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5 SRL-96-22 Line/ ;.Y L5 Spring/ ol Iran/ !
6 SRL-96-12 Line/ o,y L6 Spring/ o, Iran/ !
7 SRL-96-23 Line/ ;Y L7 Spring/ o,k Iran/ .l,!
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Table 3. Correlation coefficients between investigated traits in genotypes in normal irrigation (above the main diagonal)
and in drought stress at the end of the season (below the main diagonal) conditions.

Traits wlaw MD PH NPP PL NSP FPH TGW oil FD
MD 0.217 0.247 0.273  -0.001 0.042  -0.341" 0.045 0.468™
PH -0.030 0.279 0.207 0.156  0.429™ 0.011 -0.039  -0.006
NPP 0.223 -0.015 0.029 0.263 -0.168  -0.197  0.000 -0.141
PL 0.012 0.031 0.045 0.462  0.307" 0.093 0.176  0.501™
NSP -0.209 0.067 -0.242  0.152 -0.001  -0.129  -0.053 0.071
FPH -0.138  0.419™ -0436 0.130 0.311" -0.053  0.076 -0.071

TGW -0.036 0.005 -0.158  0.111 0.115 -0.034 0.103 0.021
Oil -0.051 0.054 -0.085  0.113  -0.001 0.111 0.093 -0.059
FD 0471 0.121 0.129 0174 -0.239 -0.069 -0.153 -0.123
EFD 0.544™  0.125 0.152 0.106 -0.110 -0.201 -0.240 -0.252  0.437"
FP 0.012 -0.087 0.110 -0.083  0.062 -0.193 0.029 -0.121 -0.629™
NPB 0.171 -0.073  0.864™ -0.008 -0.184 -0.368" -0.256  0.004 0.168

NPM 0.057  0.394™ -0.044 0.146  -0.040 0.129 0.165 0.090 0.062
NB 0.188 -0.091 0574 0155 -0.249 -0.301" -0.229 -0.102 0.210
PD 0.110 -0.091 0.044 0.102 0.162 0.173 0.260 0.040 -0.052
MH -0.057 0.483™ -0.067 -0.031  0.030 0.181 0.124 0.006 0.045
SD 0.201 0.042  0505™ -0.030 -0.156 -0.268 -0.104 -0.032 0.213
GY -0.246 0.192  0.439™ 0.263 0.313" 0.135 0.263 0.124  -0.320°
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Table 3. Continued aolol .Y Jeus
Traits wlio EFD FP NPB NPM NB PD MH SD GY
MD 0.609™ 0.086 0.283 0.257 -0.064 0.171 0.064 0.161 -0.133
PH 0.088 0.039 0.198  0.629™  0.024 0.095 0.621™ 0.364™  0.195
NPP 0.263 0.364"  0.924™  0.327" 0.294 0.108 0.095 0.616™ 0677
PL 0.420™ -0.103 0.071 0.101 0.122  0.443™ 0.078 0.130 0.158
NSP 0.238 0.185 0.206 0.146 0.084 0.125 0.085 0.195  0.432™
FPH -0.141 -0.067 -0.203 0.197 -0.129 -0.020 0.291 -0.143 0.059
TGW -0.432"  -0.438"  -0.245 0.026 0.070 -0.024 0.276 -0.117 0.168
Qil -0.097 0.012 0.063 0.020 0.136 -0.018 0.093 -0.004 0.107
FD 0.544™  -0.551"  -0.092 0.101 -0.022  0.450™ -0.002  -0.004  -0.268
EFD 0.369 0.308" 0.155 -0.078  0.473"  -0.052 0.109 -0.111
FP 0.314" 0.346" 0.011 -0.086 -0.085  -0.071 0.108 0.174
NPB 0.072 -0.008 0.231 0.269 0.213 0.019 0.650 0572
NPM 0.062 -0.081 -0.136 -0.101 -0.054 0.830™  0.194 0.140
NB 0.288" 0.058 0.600  0.005 0.195 -0.165 0.465™ 0.424™
PD -0.045 -0.010 -0.055  -0.064  -0.167 -0.143 0.197 0.019
MH 0.005 -0.122 -0.135  0.780™  -0.169 0.101 0.016 0.035
SD 0.297" 0.045 0.482" 0.226  0.589™  -0.049 0.105 0.465™
GY -0.220 0.196 0.259 0.070 0.180 0.300" 0.062 0.040

NPB 5, oo, Ol wils 5 o358 TCW (o zxhaws 31 cuz 55 gl glas )| FPH (o j95 )0 dils slaws INSP. > 195 Job PLeasgy jo
:SD (shol Bl Jsbo MH. > 55 ks PD (=58 sy slows :NB (ool Bl ;o o 95 Sl :NPM (=8 srasli jo o Slows
LS 5o ails o,Shas :GY g yie tbe Yo glis) o adle ,had

leN g b il maw jo o g o Sy et

FD; Days to beginning of flowering, EFD; Days to end of flowering, FP; Flowering period, MD; Days to physiological maturity,
PH; Plant height, NPP; Number of pods per plant, PL; Length of pods, NSP; Number of grain/pods, FPH; Height of first pod
above the ground, TGW; 1000-grain weight, Oil; Qil percent, NPB; Number of Pod/sub branch, NPM; Number of pod/main

stem, NB; Number of sub branches/plant, PD; Diameter of pod, MH; Length of main stem, SD; Stem diameter at a height of
20 cm, GY:; grain yield.

* *

, " and: Significant at 5 and 1% probability levels respectively

oezog> b a2ly e il @ sl s b il cde b e e o cde (Jlep ilel s
390359 Slye @95 1n5 S (o0 Mg ails (6 iy Slass G 59, slawi (oaalS 0LL U 55, olass (aalS oy90 Jsbo

255 o0 plnl s Faal 5 & ygoas aB1 ! Mgre 5 hte (Swed il Soigle s (S,
slaslp o cans ool 5l Glen oSl 5l 8 adl Job cio bz e, dilo olawi Cie uoren aidg
a..;L, 30 Gy g, doled Cul D’Y 0,5 oolaiwl (goliay (Y Jgaz) ols oyl )lo‘sz_u § Co M e 9>
5wl olaws o aaly 0yg] cavsdy o ol b)) (Mendham and Salisbury, 1995) (s yeudls g plasis

Sl 51 ol Slaal sl ez ye5 b 5 ez ie Dt 008 (e 53 shls a5 placnY W 5 158
byl (Solots (x93 Jsb oz Sl Jl0y55 0 (o> WS ca S5 e 93 B S (6 it SasS Sl Loges
S 8kes DLl sl (AP le o plgied Wl s g 3B e 09wl SeSS (teS Sl &S (aul b o (2> Jy
bl (e s Ll b 0 0.5 18 esliul 590 4l On 9% o )0 Wld sl azs )3 5 i gl o )0 sl
Blo jlad b o8 laadls 1o (roz )92 olasd Cdo Jad (pl Sl VLo Shoe Jonsly o5 (il 25 )0 il oo 38
Sl 5 Sute (Fon Gatle Voo gl o Sy sy wl led 4 Cuge S el (S cio
Cio Juad lpl Sis p bl b o ases Sl el as Ws S asiw (Chay and Thurling, 1989)
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Olgeds Glas plo blie ;o atily usie Glacar «lo Ll glosins 9 Cude (Swad (95 50 alls olaws

Jshaz) c8,5 plonil cusb ) Ll pd 55 )0 Jites (gl yorie
95 2 3 GgesS) 43 5l Jole gl elel (0 5 F
e cde Jad bl (S a5y Jlp Ll

Ll ey a1 e y93 ol el )] e

O 5y A R

S5y Jhe o)ly a5 og Jho sl Mg 0 ez er S Shee (Ml s e Jeloe i pw)p shaied
Bakhshi et al., ) oo ¢ cidu mls b gl ol o o Slkes Cio ralfd_.gr:lf RY TS (w90 slocasel)

Syls cdllas (2022

oy 63kl bl 50 Glio plu b &ils 3 Sloe B aplS a5y gl F Joux
Table 4. Results of stepwise regression of grain yield with other traits under normal irrigation conditions

ouis 8 lailivwl cul o 09w S 5 il o
Unstandardized Coefficients o fukilius! O 6
JM o b ~>)|J$L’o'.~a| ‘SUG:; Standardized [ XW) T3
Model B Std. Error Coefficients (Beta) Adj. R?

Constantiow 3l p,¢  1717.791 2199.291

et BT foae 0.514 0.796

Number of pods/plant

Seigdnied T Ui 191100 8.197 -0.198

Days to physiological maturity

oragPyd o sladi g o 13.596 0.292

Number of grain/pods

0.728

“hole ok 519130" 121.602 0.377

1000-grain weight
O T 3l gz 95 dgl gL

Height the first pod above the 17611 5.055 0.292

ground

hel Slodsb 15 10g™ 5.482 -0.242

Length of main stem

*** and: Significant at 5 and 1% probability levels respectively

e gl Jleiml e jo o pire o gay FHg*

Jaaé ‘_QLQ..JI ‘fim: Y ]w‘).w 9 lue )..{Lm L «lo Q)S.La.: ‘olfdgplf 09'3"”;) @l& b Jg-\.‘?
Table 5. Results of stepwise regression of grain yield with other traits under drought stressat the end of the

season conditions

ol 8 lailiwl ol o ol g
Unstandardized Coefficients 003 1t Liaw 5 guws 55 i), g

Joe e 3 lailiw! slbs Standardized =~ eswgwad
Model B Std. Error  Coefficients (Beta) Adj. R?
Constantiow 3l (2, 3045.497 1730.287
g 30 (e y95 Olaa o
Number of pods/plant 5.988 0.972 1.130
O 595 50 dilo dlawy ok
Number of grain/pods 43.854 13.710 0.304
4lo H 39 sk 0.646
1000-grain weight 295.149 89.806 0.305
O g 3l oz 95 dgl gL o
Height the first pod above the ground 16.110 4.612 0.354
Sl FaenUisy o3 333 6.960 -0.306
Days to physiological maturity
=8 RASLE 0 GrzpgS s 5 (33 0.914 -0.401

Number of Pod/sub branch

LNy o0 il mhaw (o jls Sme o gay K ¥

*, **and: Significant at 5 and 1% probability levels respectively
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plp o anly e Glaeds als o Sloe gy pl o
Sl yexin ylascas 095 00l 0 lg yguw 5, 0 a4 Ko Slas
Lﬁu—l W).& 9 W u‘).vl B oo oolo )‘)3 J.D...m.n
ez yem 5o alo slaws lo i g digr j0 a5 Slass
9 pefitane SIST LIS (o) i Sl (a5 (sl 5]
el Ll o s 5 Shae (55, 1 cslaliodle blE St
Jsb 3 Sl b (S, U jg) Slae (Jy wiog Jlo s
Sl b o 8 asli 3T Olatil oo 1) ool 48l
Caz o Jlys glol Ll o a5 o)l sgzg oKl oy
ralm)o‘;?d.u) elj‘w‘Owa.lamJa)‘rudig‘
Gl 0ol ol j 5 ol aBle Job alez 5l g axisls Cilg>
x5 01 9 9 As G0S eSSyl (l oS
asldS wls o, Slas 5 stie Sl el ()l g ool dils 3,
3 e e DI L saie it Sl cpl iz e ol
Sdo l (Sod oyl g0l i K00 Slie 3
ol 00505 jlo ey 1y ails 5 See b
olawy Slae Jad sl Sas g Lyls o
Slows ey ghaw Sl (e 9% Gelol e Wi 50 ez y95
St g il SIS &ils 50 0359 5 ez 95 )0 il
3 Gezosr Sl s Sofelsnsd (S, U s, Slao
S8les (59, » e g it Sl sl (258 sloazly
Sl gy aie s Ol Sl cdayl 13 50 j0 50 ai0gs alls
g odd i Slae ple Gyb 5l Cote et ,g
,flas b e Slae  Son culypo ol Jlo goeyud
Sl S s 320 s o S 50 00005 coge |y als
(b sloiil (Sas 15 5 bl Ll 90 50 50 a8 ol
Blo bz a5 50 dils dlawd g digy 4o (yuzy95 Slowi o
Sbes p Cote s Sl 5 g (S G pd (092
riias o Sgutp Sz RS lp Slao (e ails
plo Oladss o aibl oo S slacaiss o ails o Slae
izl SIS plyeds 59 50 o2 y95 Sl pa (iione
oals aslil IS jo o Slae 0uiiS i 60lS 5 i
,» (Sana et al., 2003) o,ls Koy oo Laylyl

039 409> 50 1S S (Suelg 8 (Sowm) U 3,
Lo Job 5 (ee) b 5l ez 9% ol el il e
doles o)lg Jlog Lol s jo a5 Wog gum olas Lo
VEIF g 10 o9 olass oljen 4y g W0l Sgaw S,
Slaxd X0, Az |, agr ;o als o Slae &l s 5l as )0
Como O,8los oS i Slao 5l S a9 0 als
Oy Bl Slicn ez e )0 Ald slasl 4z e 090 e
Slml ol awgi ool adgi (g 5tmsid dlge sl 55T,
5 plodie 0ab o0 0Slee Sl 4 i &5 Seb s
as asls bl (Mendham et al., 1984) . ,Ken
I 55 S el Sy 55 53 alls slass ol
OLSes g (Blliwg, hagh po el alls o Slee
Slgeas als e 059 s (ROOStabaghi et al., 2013)
ol g ol ah (Byme ailo o Sles p Hie o
39 8 Ald 15 g o e 0 dils slow Slas bl
OlSes 5 ons> Slale @l b Sjelsnsd (S, U
oK 5 olols 4 (Soltani Howyzeh et al., 2018)
el ealle (Shadan et al., 2022)

5o &y olawy po Ll sl Sas s bl s e
e« S3e 258 Sy U 59y il 1o 039 (e y95
ey )3 (53 Slaws 5 (e a5l e y93 (g
Sy 5 )0 (s Sl 5l am &S Wog Slaw (258
Slps 51 aoye FAY S 0 5 Wl Sew,S, Jow
Widges Azg5 |y ails o Sles

e )97 A o (g S5 cupS g Shke s
S 5 b olS 9z o5 el ol (28 slaasls o
Gl 1y B Lyl g oy sl dailyss Gl o axlgo
Ll o ]y o3 sbasls Glagnz s JelS guails
Gloasli jo ol o o5 olows b slaargy 1) abl axsls
Gls i A Ly (e 5o Al sl als b (e 2
g plaaie el ool o Slee jrals cely a5 wiloads axlge
okes (Mendham and Salisbury, 1995) (s encdles
5wl slasd g e Slaws d3lS LSS (5,Lol Wl
GIPL (23l 0590 53,5 Yok &b 5l 1) ez >
ity S han 3529 el pl e la ol onde 4y ol o
Lol (235 0590 5o
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Table 6. Direct and indirect effects of effective traits on grain yield of genotypes in normal conditions

Sl o Sdlos b (Suor
wlie  pirect Correlation with
Traits effect NPP MD NSP TGW FPH MH grain yield
o yd oeag> SN Sgp - 0049 0077 -0074 -0.049 -0.023 0.678™

Number of pods per plant
Days to physiological maturity

oegE 3 A 000 0209 0000 - -0.049 0.000 -0.021 0.431"
Number of grain/pods

- 0.000 -0.129 0.012 -0.015 -0.134

“bl ok 0377 L0157 0068 -0038 -  -0015 -0.067 0.168
1000-grain weight
o) e Sl om2o9s o €W 090 0934 L0008 0000 0020 - -0.070 0.059
Height the first pod above the ground
wholedlodsb 0040 0076 -0013 0025 0104 0085 - 0.035

Length of main stem

residualowilo 8L I 0.272

3oz ye5 Odel glas L FPH ls i 59 sSTGW (z j55 30 ails slass INSP (59090 508 (S, U 59, MD gy jo oy jo5 olass NPP
hol ail Jsbo MH (e o
eV o0 el a0 o sme o pay *F gF

NPP; Number of pods per plant, MD; Days to physiological maturity, NSP; Number of grains/pods, TGW; 1000-grain

weight, FPH; Height the first pod above the ground, MH; Length of main stem
*, ** and: Significant at 5 and 1% probability levels respectively

b sl (S s gl pls 33 Wi il o ,Shas 1 o lawo e o 3 aliiame SIS1LY Jgur
Table 7. Direct and indirect effects of effective traits on grain yield of genotypes under drought stressat the end of the
season conditions

o el ™ ails 8 ySloe b (SKcwson
wlie  pirect Correlation with grain
Traits effct NPP NSP TGW FPH MD NPB vield
W0 oeagB S 4q - 0074 -0.048 -0.154 -0.068 -0.346 0.439™
Number of pods per plant
oeagE AT a0, 9973 - 0035 0110 0064 0.074 0.314"
Number of grain/pods
bl ol 0305 0179 0035 - -0.012 0011 0.103 0.263
1000-grain weight
ooy T 3 o 95 gl g5 )
Height the first pod above the 0354 -0.493 0095 -0.010 - 0042 0.148 0.136
ground
Sleied S Uls ga05 0252 -0.065 -0.011 -0049 - -0.069 -0.248
Days to physiological maturity
=2 sBasldyd oezyeS N 001 0976 -0.056 -0078 -0.130 -0.052 - 0.259

Number of Pod/sub branch

residualowilo 3L I 0.354

Sy 505 MD (e o 5 cuz jo5 odgl gl | FPH ls Jlia 59 STGW (i 95 50 ails olass (NSP gy (o a5 sloss <NPP
£ asls 53 oz jo5 slast NPBLS5ls 8
Vg ol b Jlaiml s o o i o iy X ¥
NPP;Number of pods per plant, NSP;Number of grain/pods, TGW;1000-grain weight, FPH;Height the first pod above the

ground, MD;Days to physiological maturity, NPB; Number of Pod/sub branch
*, ** and: Significant at 5 and 1% probability levels respectively
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b8 g ails jl5a 59 e ys> Job LSy als 3 Shes
@loazll slasl .wog: 410,95 2 (6 ytien Curadl I e 9>
5 Al Slawd A )0 g idon a9 Slaw iy )8
als 3 Slae il Sl 5 03505 a5 (5 5
als o Slas gl ppe Slas 5l wo ails i 59 098 o0
Jsb Laldl oyl ails o Sles (59, p Sudne Sl a5 ol
8 Shee )] JLis 4 g oo ails slaws ial38l Eely o 95
Iy BB lad o5 s olisl aes s iliél ]y asls
Gl Ll 59 Giali8l g dils as S cel g ools wilo
adie ;0 05 g0 ails 8 Slas il el az S )0 g ouls
Slao w5 azgi ) Olyess S 5l as, 0 AV e a5 oy
L) a8 0,58 Jsb i b | 5 oyl el
Qo )3 FLe VY il adlie 2309y Dlao (s et 5l (2 )L
oy Slaws ddlie pl ool plaislogs 4], il g
ool SG3slsn 508 (S 5 ey 5o Al sl ()
sl (g i
hol s s o slenl (Sis 45 s o
Ao )3 VONAF ggammo,s aS ausils S 5l 5YL ofsg polis
Jsl adse (A Jgoz) ioges s 1) ools ol uss
aalio pl 0,5 azg |y bools &l uss 5l as o YY/-YA
aBlu,o 95 dlaws Slas glp ol o p 5 S5 lls
Sh8 2B el slasd gy )3 e s Sl (28
Solo sialesl o el Syl Yoo gl | jo adle
s (Sadeghbakhtvari et al., 2019) | SKe2 5 (5,555

cunlo 1y 5l o i Jol ddlie j0 digs j0 a9 Slaws
A JOUES S VSN A VA B U SR V-1 | DR
a8l 0 ez e Sl Glae waed e | ool S
S 50 )9 el g gl g Lol Bl Jobo (Lol
gor0 U oy Slao g adlie )0 g )55 Cule
aisly lis (6 i Coenl [USa (o ails & Slos g 20lS
Olpers 3l ae )0 VTV cudly gaoome ;o adie ()l g
Eay0 b 59y Cho adlie cpl o aled (el 1 ool JS°
Codo oo b ails o Slae Cav g Aie oo b (20l5
Eord B h9) pdiz o o5 Sl (o Sunl w8518

155 o (Rahimi etal., 201) o) SKeo § ou>, Li2g5

Be 0 e dlaw Cas a5 ad bl

5, 8ke g9y p Dlao plo @y Cond ) pitee S o iy
Soltani Howyzeh ) o)Kea g 09> Sllals 0,05 ails
5o ails slaws wlaw aS wis S 5,155 55 et al, 2018
Syfles 1) Cote g peitins Sl G iien IS 0 ey
(Moradi et al., 2017) ) Ken § g3l ailazils ails
s OIS o i dils e 59 Cis 4 Wi S edlel
o Jloy g el Ll jo .05 ls ails o Slae 1, Coita
Gk ) e ed Gl p i eyt 5o dls olass
olas wls o Slae (59, p |y g 0 ()95 Sl S

Lols
Lol sloadso v 4 j2i

(PCA)" Lol slaadlse a4y 525 5l odelcawsds gl sub
YL oy polio a5 gl alge (i Jloy )kl ualys 5o
Iy bosls &l s 5l oo )0 YOIAYS g0 y0 aiils S 5l
(A J9iz) L3905 (e
Az |y Wools ol s 5l aws )0 YV/EFA a5 ol aalso
Oezs Sl Slas g5y p e eSS Gl S
gLl o aBlu Jlad g digy ;o (pe2 55 Slaei o8 Bl o
o xcnl 3l sl 4o ( Sgs Jol 4l 090 (6 o il V¢
olly e )3 1y GRS G i 5 adlge l Lol las
o S50 Sais (IS Dol o Kool b IS
G5 g dmlie ol o) Slao cnl Bles oo onl b sl
Ol 5 s (etalejl )0 Cedls mas Sl lagadss
Zabet et) l,5ee 4 Luls g (Nouryan et al., 2009)
Slass g o8 Al o 95 Slasd Cas 55 @l 2016
ailge )5 wiog Jsl adlse )0 ppe o ) ais 55 (e )95
ool (2 i SIS (2alF £9,5 U 59, Slaal Cibo ¢pgo
oy |y ools S Sl i 5l oy VEIPA aile ol g
Moradi and ) epee Slale 5 ol iale;] jo dges
E9r5 U 39, olows s 35 (Soltani Hoveize, 2019
@b as il pgs adlge b1, (Sivon (n i (205
Ao 3 VEIVEF oS pguw adlie o .cils e Gudsd oyl
ool 4l Job Slio 350w |, baools &l i |
Slio G Ftes 5 a5g g5l g ol aBlos 13 oz o3 Slaws

1, Principal component analysis
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Table 8. Eigenvalues, percentage of total variance, percentage of cumulative variance and specific coefficients of the
traits in principal components under normal irrigation conditions.

T Componentsail go
Traits 1 2 8 4 > 6
e S Uis) 310 0.210 -0.137 -0.164 0.052 0.336
Days to physiological maturity
. “pelyl 9961 0.099 0.412 -0.020 -0.031  -0.064
Plant height
Sg e oest A o370 0336 0.058 0.011 0121  -0.008
Number of pods per plant
o> sk 005 0.281 -0.032 0.358 -0.341  0.000
Length of pods
ool o0 0028 0.020 0.157 -0.381  -0.469
Number of grain/pods
owes b lomet sl WSl 004 g 185 0.305 0.044 0466  0.168
Height of first pod above the ground
o slolois 0182 0.095 0.237 0.340 0.270 -0.088
1000-grain weight
o wboyles 0136 -0241 0.156 0.380 -0.303  -0.001
grain yield
. =9 *2% 0001 -0.022 0.087 0.172 0112 0.775
Qil percent
o el g5 0.457 -0.224 0.186 0.203 -0.023
Days to beginning of flowering
P i be) 0350 0.188 -0.298 -0.139  -0.126  -0.010
Days to end of flowering
o eesddsb 5155 0311 -0.058 0338  -0.388  0.034
Flowering period
£ $rasll o mzygt ol g7 g3) -0.018 0.026 0133  0.075
Number of Pod/sub branch
ol Sloyo guzygs olai 560 0142 0.416 0156 0150  -0.038
Number of pod/main stem
SR eepseaslioha 099 0233 0,030 0.442 0136  0.106
Number of sub branches/plant
. o= B 915 0.165 -0.225 0.288 0013 -0.068
Diameter of pod
_ selSlodsd 9130 0am 0.506 0121 0121 -0.030
Length of main stem
ol T gl o Slu ks 5214 960 0.051 0.208 0210  -0.036
Stem diameter at a height of 20 cm
oheolie 3867 2.642 2.568 2.044 1.458 1.085

Eigen values
U dazrgi (il ylg wuyo
Percentage of explainedvariance

o plsly ey o1 a8 36,127 50.393 61.749  69.849  75.876

Percentage of cumulative variance

21.448 14.680 14.266 11.356 8.100 6.027

& Sl (a5 D ety al5e 0 argi ) bhodls o ly s olS Bl i (SiS i bl 5 (eals
Iy kools &l s 3l oo, B/F«+ s VINYA A-A s )5 il oo plail o |y Jgame adgi 5,50 g 00l ily 58
G 5oy oy adlie o Slao Gifiege Sl 0l 4z pldad; 00 Jsb oS Ceul i SGlalS 4 (Suis sy
ailie ;o (et 5o Al slaal g Sodglend (S, oS 8 fad sl (Sas 5lasle g 0og ol
gl 5l eoo> el el g Al e 5 Slhe i Sl )ler adlhe )3 (palS Asls 5 aalS 090 Job Slio
o9 S eyt Jsb Olho ias adlie 10 g ey DliesS Slao )0 MDY adlie (nl g wiog Slio (et
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Table 9. Eigenvalues, percentage of total variance, percentage of cumulative variance and specific coefficients
of the traits in principal components under drought stress at the end of the season conditions
wlie Components 44 3o
Traits 1 2 3 4 5 6 7
| e T B9y 0053 0162 -0259 -0.142 -0.340 0.181 -0.032
Days to physiological maturity

. -0.094 0435 0.112 -0.071 0.088 -0.300 -0.129
Plant height

U9 ozir NS ga6e 0012 0363 0129 -0034 0034 -0.208
Number of pods per plant

o2 d® 9019 0139 0102 0252 -0470 -0.119 0522
Length of pods

_ o P el 5508 0030 0129 -0.008 -0.294 -0.237 -0.176
Number of grain/pods

_ o) b Sl oeg> odsl €W 901 0907 L0030 0140 -0134 -0379 -0.193
Height of first pod above the ground

o “lol» 03 0176 0037 0123 -0010 -0.182 0599  0.128
1000-grain weight

o W0 0303 0007 0378 0082 -0201 -0.169 0.017
Grain yield

. Ofsywey -0.104 0.033 0.142 0336 0.053 0.150 0.403
Oil percent

N M E9,5 59 0035 0310 -0.408 0269 -0.141 -0.022 -0.029
Days to beginning of flowering
P il b 59,
Days to end of flowering
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