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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
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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
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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Tablel. Physical and chemical properties of the soil of the experimental field in Karaj (2019-2020)

(o) (5,10 paigns Goe

Clasin w2l Sampling depth (cm)

Specifications Unit 30-60 0-30
aSI1 e
Electrical conductivity sl gl dS m? 1.19 1.39
pH 7.1 7.3
Neutralizing o e
- ‘ o)
substances ety & 8.38 8.19
Saturated soil moisture ELbl JS cugb, % 38 36
Organic carbon STos % 0.97 0.87
Total nitrogen B 059 % 0.04 0.09
Absorbable phosphorus il awd mgkg? 15.6 14.7
Absorbable potassium iz b6 ey mg kgt 139 171
Clay o % 26 31
Silt s % 45 44
Sand o % 29 25
Soil texture Sk cdl =9 s eSS
loamy clay loamy clay

Table 2. Characteristics of the lines of evaluated oilseed rape lines and testers

L3l 2590 1S slo s g oY Slazin Y Jour

oo o lmdeb B Sy e G
No. Name qf Tester/Line Code Growth Origin
Tester/Line Type
1 SRL-96-7 Line/ ., L1 Spring/ o,k Iran/ !
2 SRL-96-8 Line/ ;.Y L2 Spring/ o, Iran/ !
3 SRL-96-10 Line/ oY L3 Spring/ o,k Iran/ !
4 SRL-96-21 Line/ ., L4 Spring/ o,k Iran/ !
5 SRL-96-22 Line/ ..V L5 Spring/ o,k Iran/ !
6 SRL-96-12 Line/ .Y L6 Spring/ o, Iran/ !
7 SRL-96-23 Line/ Y L7 Spring/ o, Iran/ !
8 RGS003 Tester/ y.s T1 Spring/ o,k Germany/ ,LJ1
9 Dalgan Tester/ .5 T2 Spring/ o,k Iran/ !
10 Roshana Tester/ ;.5 T3 Spring/ o, Iran/ !
11 Longpod Tester/ jus T4 Spring/ o,k Iran/ !
12 Saffar Tester/ .5 T5 Spring/ o,k Iran/ !
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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 ol 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
Qil -0.051 0.054 -0.085 0.113  -0.001 0.111 0.093 -0.059
FD 0.471™ 0121 0.129 0.174  -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  0.574™ 0.155 -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 alolY Jous
Traits wlw 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
Oil -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  0.572"
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
S]] 0.297" 0.045 0482 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

e 9> Slass :NPP g &Uaﬁ)l PH‘&:”Jyﬁs ‘5?.).,:....:) G 39, :MDnsbAlf 0,90 Job :FP‘va\lf aail> b 5, :EFD «Gm..\lf Eoyo U 39, :FD
NPB 5, oo, Ol ails 5o 055 TCW (o zhaws 51 uz 195 ol glas )| FPH (195 )0 il slaws :;NSP. > 195 Job PLiasgy o
SD (Lol dsls Jobo :MH. > 95 118 PD 23 sloasls slass NB (Lol a8l jo yuz 95 olasi :NPM (o8 sloasli oz jo5 olows
S o ails 0 Sloe GY g oo b Vo glas )| o aBles s

SRR NPV RY Y IS8 PR N PRI I YV s

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.

* Kk

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

ey Jsb ol o il 4l ez jes sk il cde bl e g che (Jboi olel Lulyd o
309,95 Slge @595 105 9S00 ag s gty olaal U Gy, sl ((BalS (LG U g, olaad (aalS 0y50 sk

255 oo ol 30l Dygons ol nl Jogine g hte (Siaen Gl Sfslsind (S,
slaslp o cans ol 5l Glen oSl 5l LS adl Job Cio b a5 50 als dlasd Clo puzed Koy
d.ul.: 30 GOy, waled Cul p3Y )5 eolaiul goliiay (Y Jgaz) ols plas o s g Cude (Kiand (o> y5>
2 als sl o adaly gl Cansas cho ol ;) (Mendham and Salisbury, 1995) (s yeuls 5 plass

ool 5l (2Mal Slaal 6l (o295 Job 9 e e Mk 00285 (o2 93 Shils a5 alacnY WS 818
byl (Solots (95 Jsb 9z Sl Jl)95 0 (o> WS ca S e 95 B S (6 i SasS Sl Loges
S Skes DLl sl (AP le Sy plgiea Wl oo g 350 0o wdgi SeSS (eSSl &5 (aulpd o (2> g
sl (i i lalpl )0 .05 1,8 eoliul 590 &l e 95 o alls slasd aml jo g yiden bl yo 50 sl
Bl i e GlodSli 5 fr ot S o b o) Sl Vo She el o Ll 3 e a1
Sl 5 Sude (Sared Syl Vo glis)l s Sidyg s slr ol jled 4 cuje S ool (S cio
Cuio Juad loil Sis o bl b o ases Sl sl a5 ws S aswin (Chay and Thurling, 1989)
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99 2 5% g5y @l Jolo @l pulul 2 (0 5 F
e cde Jad bl (S a5y Jbp Ll

dls a5l e y55 (elgl €185 )] o

Ogw 5y 4 j

Se Sy S 3)ly a5 S (o sl Mg )5 (zyst s Shee Gl o She Jelse i pwyp oliea
Bakhshietal., ) o,Kep 5 cisv mlo b mls opl o 0, 8lee Cido pBOR (g )T, o oy 2090 (Slouis

Syl cille (2022

Jloy skel bl 50 Slio plu b ails o Slas pasplS g 55 gl F Jguxr
Table 4. Results of stepwise regression of grain yield with other traits under normal irrigation conditions

Unstandardized Coefficients oo i ! (e o, 0
JM w}w é)'u.bla.m}' ‘sl.h.’> Standardized R (“_LMJ
Model B Std. Error Coefficients (Beta) Adj. R?

Constantiow jl ,e  1717.791 2199.291

gt pd g ol gope 0.514 0.796

Number of pods/plant

Seiglssed T Ui 19 1100 8.197 -0.198

Days to physiological maturity

omygt S dlsolai g o 13.596 0.292

Number of grain/pods

0.728

“bol ok 511.139" 121.602 0.377

1000-grain weight
o) w1 oz y95 gl gL

Height the first pod above the 17.611" 5.055 0.292

ground

whel el dsb 15 108 5.482 -0.242

Length of main stem

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

LN gl Jlasl o jo s cxe o ay FHg ¥
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Table 5. Results of stepwise regression of grain yield with other traits under drought stressat the end of the

season conditions

ouid 8 luibow! col o Cul o
Unstandardized Coefficients 0o )1l g 55 Cyion g

Joe 0 o lailiw! stk Standardized =~ esgmeai
Model B Std. Error  Coefficients (Beta) Adj. R?
Constantiow 3! o ,< 3045.497 1730.287
Agr )0 [y ya5 Sloai ok
Number of pods/plant 5.988 0.972 1.130
o omp bl g gy 13.710 0.304
Number of grain/pods
ailo I 39 o 0.646
1000-grain weight 295.149 89.806 0.305
o) gl 3l o 595 (gl gL o
Height the first pod above the ground 16.110 4612 0.354
| Sadeid FaeUdsy 93333 6.960 -0.306
Days to physiological maturity
=58 SloaSls 2 gt ol 3 0.914 -0.401

Number of Pod/sub branch

‘/’\5 LRI JLQJ}IGE..:).))&SM [N Y K 5*

*, **and: Significant at 5 and 1% probability levels respectively
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Dlio e 4525 5l Jolo @bl ulol 5085 Goes
O yem o ails slasd ils Llia y5g cdiar j0 95 Sluad
5 pedie SIS1 LIS (rae el Sl ez y55 Gudol el
ol Ll 5o s 8 Shae 55, slalirdle 6 Cote
sl 5 Sailaeind Sy 5 35, Slio Jy ings oy
Sl (gl b e b a3 0,31 olatsl e 5) Lol adls
s bl ol jo ails 3 Shes (59, 2 (Ao 5 e
a4 Jloys bl b j0 a5 o )ls s92g ISl ol
Las 15 (55 sy oSl 03 iy b Ll S
el 0 8l 55 Lol ales Jbo alax I 5 4zl oly>

4 )3 9 Ol org 9 g oD TS Sl ol (nl &S
338 ails o Shae o 51 el cl g 0sd ails L33,
3 s o ST (e s 51 cnl 2z s L
o (o (Foad oy 5 o0 5 oo Slio o
ol 08gad o geye 1) als 5 See b
s olis o et (Sis 5 bls s
Slaad oy g 51z 595 gl gL, gy oz 95
oo g el ST shls ails 5 055 5 ez ys o il
2 ey dlani g Soiglensd (Saww, U g, Slas g
S8des S9) 2 (s g e Sl GLlo (28 slaasls
Sl lawgy oo puiins Ol Sl cdayl 1l g0 12 50 000y alls
3 oabgi Slis plo Gk Sete e
0,8ee b jpie Slao (Siod ulpd (ol jlo re e
O3l (S e 2325 @l (S 50 0005 g | s
(Jad Gloiil (Sas 155 g yl] Il 90 50 50 a8 ol
Blo b oy 95 50 ailo olasi g digs yo (pu jo5 dlasi Cis
Sfkee St i Sl 5 5 (Ko G pS 3
reiine i St Sz i3S slp Slie (n e dls
plo Gliass (o0l oo IS slacaigs jo ails o Slae
izl 5l (Ko plgieds g2 50 e 9> Sl oo [l
ool aisll ISy o Slee 0uiiS o 60 lS 5 i
g colie SIwai)ly Jod ) Gelse 4 Cdo (pl ol
, (Sana et al., 2003) o,ls Kows oo Lulys

039 079> 5O IS S ( Sujelg 8 (S, U 3,
Lo Job 5 (o) b 5l ez 9% ol el il e
olee o)lg Joy layl il jo a5 Wog gum las Lo
VEIF agr 10 o9 olass oljen 4y g W0l Sgaw S,
Slaws 58,5 amgi |y dig yo wls o Slee Ol uss 5l ooy
Cymre 3 Slas 0aisS el Dlao 5 (S ez s 0 Al
O Wb il ez e 50 Al Slasi 4z je 05l o
Slml ol Lawsgs oud wlgi (s 3gid Slge sl (6 5SS
g plovie oo oles Gl 4 e &5 35d e
as asls bl (Mendham et al.,, 1984) l,Sen
GBS suls bele S ez o3 50 il slass A8
OhlSes 5 (Blliwg) hagh o el alls o Slee
Slgieas als e o359 o (ROOStabaghi et al., 2013)
ol gl @l b (Brae dils o Slas p Fhe Cudo
39y 9 Ao i y5g ez a5 40 dils slawi Glae Ll
OhlSes 5 ons> Slale @l b Sjelsnsed (S, U
oK 4 oylols 4 (Soltani Howyzeh et al., 2018)
culs eallas (Shadan et al., 2022)

5o &l olawy po fad el (Sas mas bals e
S, «Saslse5ed (S B 5, il e 059 e s95
SaaSll ;5 ez Slawi g e el 5l ez 95 Gl
Sly B 55 ez )e S Jlan &5 Wog Slao e
Ol 3l deye PAIY S 50 5 Wad Gew,S, Jow
Widges Azg5 |y ails o Sles

o597 S Sdo (g 55 0 pS o9 (Sike s
S 5 b olS 9z o5 Sl ol (28 slaasls o
Glply BB Lulls g olo) conl atiless cal oals axlse
KBl o]y o sleadls bz s JolS sunalls
Glaasli jo ol cuz o5 dlows b slaargy 140 .abl axsls
s 559 Al by e e y0 s slasd el L 08
5 plaais .ol ool o Sl alS caely a5 Wlowds axlge
oles (Mendham and Salisbury, 1995) (s el
5wl slasd g e dlaws d3lS LSS (55Lol sl
GRIBL (25 0y98 (53,5 (GVsb Bayb 5l ) e e
ity S an 3529 ¢l (pl e la gl ongde 4y om0
el 2315 090 50
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Table 6. Direct and indirect effects of effective traits on grain yield of genotypes in normal conditions

Pl o Slos b (Swoor
oians &l
ol pirect Correlation with
Traits effect NPP MD NSP TGW FPH MH grain yield
W yd oeigB N gp - -0.049 0077 -0.074 -0.049 -0.023 0.678"

Number of pods per plant
Days to physiological maturity

oeagPP Al 090 0009 0000 - -0.049 0000 -0.021 0.431"
Number of grain/pods

- 0.000 -0.129 0.012 -0.015 -0.134

1ol 03 0.377  -0.157 0.068 -0.038 - -0.015 -0.067 0.168
1000-grain weight

oo b Sl o295 ol EWSl 559 0134 0008 0.000 -0.020
Height the first pod above the ground

ohelslodsb 5240 0076 0013 0025 0104 0085 - 0.035

- -0.070 0.059

Length of main stem

residualosilo 3L 51 0.272

3oz e ool glas L FPH ls Jlia 59 sSTGW (o 165 10 ails sl INSP o Su55050 508 Souns, U 59, MD gy 40 yuz y55 oloss NPP
shol ailu Jsbo MH (e o
ANy el d Jlaiol e ) o gixe ey 5

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

o (slagl (S 5 Ll 50 U935 4l 0, Shae 2 y¥50 Olio o b 9 ioms 131V Jgur
Table 7. Direct and indirect effects of effective traits on grain yield of genotypes under drought stressat the end of the
season conditions

. oo 531 ails 8 yShos b (Ko
wlie  pirect Correlation with grain
Traits effect NPP NSP TGW FPH MD NPB vield
gty oezagt Sl g - 0074 -0.048 -0.154 -0.068 -0.346 0.439™
Number of pods per plant
oemagE SN 000 9973 . 0035 0110 0064 0.074 0.314"
Number of grain/pods
“bol i 0305 0179 0035 - -0012 0011 0.103 0.263
1000-grain weight
oy T 3 o 395 (gl g5 )
Height the first pod above the 0354 -0.493 0095 -0.010 - 0042 0.148 0.136
ground
Sl SerUlsy 9305 0252 -0.065 -0.011 -0.049 - -0.069 -0.248
Days to physiological maturity
=5 sBaSlh )3 grzyes SN 401 0976 -0.056 -0.078 -0.130 -0.052 - 0.259

Number of Pod/sub branch

residualoailo 3L 41 0.354

S, B 59, MD (e s 51 yo5 cndgl gl | FPH ls i 59 STGW (95 0 ails slass fNSP casgy ;0 55 olaws NPP
=5 Sazll )0 (55 sl NPBSy5gls: 528
R D R e e T L
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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Table 8. Eigenvalues, percentage of total variance, percentage of cumulative variance and specific coefficients of the
traits in principal components under normal irrigation conditions.

Sl Componentsad 3o
Traits 1 2 3 4 5 6
Sded SaesUis) 9310 0210 -0.137 0164 0052  0.336
Days to physiological maturity
, See@l 0261 0.099 0.412 0020  -0031  -0.064
Plant height
WS oezigr S 390 -0.336 0.058 0.011 0.121 -0.008
Number of pods per plant
oirdeb 0005 0281 -0.032 0.358 0341 0.000
Length of pods
oeagBd sl sl 508 g 008 0.020 0.157 0381 -0.469
Number of grain/pods
omighe Sl et ol WLl 604 0185 0.305 0044  -0466  0.168
Height of first pod above the ground
o sbolod 0182 0.095 0.237 0.340 0270 -0.088
1000-grain weight
o dloosles 0136 -0241 0156 0380  -0.303  -0.001
grain yield
. O£ %% 0,001 -0.022 0.087 0.172 0112 0.775
Qil percent
o el 9158 0457 -0.224 0.186 0203  -0.023
Days to beginning of flowering
a5t b5 0350 0.188 -0.298 0139  -0126  -0.010
Days to end of flowering
o ebessdsb 0955 0311 0058 0338  -0.388  0.034
Flowering period
=2 $Laslh o pzyes S 5376 9301 -0.018 0.026 0133  0.075
Number of Pod/sub branch
whol 8l yd guzye2 oo 5550 g 140 0.416 -0.156 0150  -0.038
Number of pod/main stem
Wy o Epglasliola 599 038 -0.030 0.442 0136  0.106
Number of sub branches/plant
. oeass S 0015 0.165 -0.225 0.288 -0.013  -0.068
Diameter of pod
shollodst 5430 0101 0.506 -0.121 0121  -0.030
Length of main stem
Srahle T Wyl o Sl kS 5314 9260 0.051 0.208 0210  -0.036
Stem diameter at a height of 20 cm
_ koo 3951 2642 2,568 2.044 1.458 1.085
Eigen values
oxbaxgl oilly o> 59 448 14680 14.266 11.356 8100  6.027
Percentage of explainedvariance
o ollg o> o) 448 36127 50.393 61749  69.849  75.876

Percentage of cumulative variance

& 2le i g dD eay adlie 3,5 4zt ) baosls ol Sps olS aBlh i (Sas a5 Lulyd s (aals
I kools &lypss 3l oo, O/F«+ g VINYA A-A 5 )5 Wl oo plasl @ 1) Jaams adgs 50 5 00l oioly 5B
G 5oy oy adlie o Slao (nyipte 1 oS 4y OLias ) 055 Jsb oS sl L5 SlalS @y (Sas 25 0
adlge )d ez et )0 Al olael g Siglend (S, S 8 Jab bl (i 2l adlgny 5 edgr SelisS
gl 5l ey sl ] g s e (59 las it ez adlse )3 (2alS asils 5 2alS 090 Job Slio
9> B8 (e ye Jolo Dlao oiie adlhe 0 9 ey Dl 1o )d MDY adlie (nl g Wog Dl (St
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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
o e Sae b9 0053 0162 -0.259 -0.142 -0.340 0181 -0.032
Days to physiological maturity
44‘5.3 &Léd”)‘

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

W9 0w9> NS g36 0012 0363 0129 -0.034 0034 -0.208
Number of pods per plant

o8> ds® 0019 0139 0102 0252 -0470 -0.119 0522
Length of pods

_ opZagB R A ONT g998 9030 0120 -0.008 -0.294 -0.237 -0.176
Number of grain/pods

_ o) s jlomie> sl EWOl 0301 0207 0030 0140 -0.134 -0.379 -0.193
Height of first pod above the ground

o “bol® o 9176 0037 0123 -0010 -0.182 0599 0.128
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Eigen values

U duzr gl (puily 5lg w0
Percentage of explainedvariance

% oillyherd o) 033 35.448 45.878 54.379 62468 69596 75.196
Percentage of cumulative variance

22.038 13.410 10.429 8502 8.089 7.128 5.600
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