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Table 1. Descriptive statistics related to different traits studied in rapeseed genotypes under water deficit stress

IS S5 gl olio e i oSl e Sl

(X1) (o s5ls) oLS gl WYY WA/S. YO/ \rAN
(X2) (o slo) ey pos Jobo FIYA vios 1A -IvE
(X3) (2eyo yio b)) o ysd oo Y¥/20 Ya/o8 Y#/ov \Atd
(Xa) 2 53 Cp y5> Sl A0/YA Ve VIY- aa/s. Y/
(Xs) o yg > il ol YEIY. Y. YA/AR VAY
SIS L85 e (Xs) Sy 4 (2Bly pen yo Sass -2 AR A\ R
(x7) (395 £.5) 52 3llao Ay 300 <Ay -/20 -/A¥ VA
(Xs) (p55) @I035 3 YIvE <IAY /oy g

(o) (S y p,55hS) aly 5 Shos YOS/ 109/ - YYVSIYA \zdias

(X10) (LS )3 p,SokS) K3elgm 5, Shos VEEVAIYS IVAYY/YY AANA7ALN FYA/VY
(X11) (o p3) el sl - -Iv¥ - A
(X1) (e sl obS gl AR Mo/ VAR AR
(X2) (o s8lo) cpysn Jobo AT SIvY ola¥ A
(X3) (@yo yiosil) o yg> oo \W/AA Yv/ey yama V/¥Y
(Xa) G2 1> Cp yo Sl SN INZAN 4 AR
(Xs) cpzyoi 5o il slass Y-/05 Y¥/\ YV/as VA
oA s yo 5l SIS i (X6) Sty 4 (xBly e yo Saes -Ivo <IAY Iy BRs
(X7) ()‘9) ,n)f) ﬂyéﬂao.\..f}) ul).ua AR /¥ -[¥¥ o
(Xs) (p,5) &b 32 559 YI$¥ /A YIso -/

(Xo) (kKo , p,55kS) wls 5 Shos VASA] -+ YYOR/- - YoYv/AY \SVI -5

(X10) (LS )3 p,S3kS) K3elgm 5, Shos VOF]-- arya/ - AYAY/YA FYAIAR
(X11) (Ao 3) cublspy yaslis <IY¥ A4 <IY¥ o\

(X1) (o s5ls) oLS gl WY/Y. NA/Y- V\O/A- \lAts

(%) (eisilo) cxmye Jobo B/AD FIM AR -IvE
(X3) (g2pe yrosilo) Cpyod Colune ARIAY Yo/a) YY/ISY \lat

(Xa) G2 53 Cp yo Sl A«IVA av/os AbIvy AfAns

(Xs) oy yoi 5o il slass YY/05 YV Y¥/a5 VA
B 9> A ya il WS i (X6) Jamailiy 4y (Bly e yg DA Cpua <A AN IS oy
() (G5 £.5) 52 Blao 25y o jue -5V -y -I5A A

(Xs) (p,5) &1 Yl o159 Y/a) A7AN Y/AA 4

(Xo) (kKo y p,55hS) wls 5 Shos YESN] o YV YADR/D- VEOINA

(X10) (LS )3 p,S9kS) S3elgm 3, Shos VeVEe] oo YYAYY/SY V\ES0/AY Yov/ov
(X11) (1a0y3) cuilyyy o lis <IY¥ AT <IY¥ oo\

2 HL2012 gy &g psbar g0 S8 jome 095
L14 SW102 L155 WPN-6 slacsiss 5 Jsl adss
2 Bewig] plo g 185 )3 p)lee ades 3 HLIT21
Pl ololy ai8)S (b pgw g pgd slaadss
P09 A pe | i a3 S 4 o5 5l ol
S w2 jl 13m0 09)5 Yz 53 g 45 A8 oanliie
Okapi Licord Zarfam Opera slacws; Lub
28 )S gls Jol adgs ;0 HL3721 4 L14 Modena
85 13 il adss > HL2012 Cuig) oS )9
S50l obj cdl 5 (Soluar Sglshyee Claw
g Slio ol oy o W) VL phcdlyy 5 0
dl).g M9 L‘)io.‘a.o ol) Cowl us‘m Lbu‘ L)"’L""‘)’ ul?wl
olisal (gl (VD) L3L 3 Shoe d9ute 9 (LS zels> JUy
L ondly b @Uligdol 13 (5535 590 slaojsy 5l dinke
Bl ol plie Alols 5 Jlais)se Glao & drg5 b

o ol 0 (VF) Canl &l 4 olS 3 sadag (g jiwgid
Ol 8l Cod gyl me jeba by ua>L»
plul b, (Sid iS dwy e Sl .28 )8 518 Ol dgneS
Gl b cuwl oy rals &l 5 Sles 1 i 1y (udos,
0395 0,Sloe 3l jiaS aily 5 Slae i ale 45U
(Y‘;‘) Caol (ALY
sy bl g I3 Gl lacuigy ladss 4 jes
A yo I IS (S el kS polw > UPGMA
VSE py SSEa (B0 Al pe | S 5 (S
ew j0 sladeds 4o 5l ol pl S0 b ool L
i ize 09,8 a0 1S Cuigiy VY &S ol lis i e
Py 9 P9 ol adgs ) &S (gysba Wad SSE
L72 SW102 SLMO046) Cuig; cuin dlisi by
Jks (Licord 4 Zarfam .opera Modena Okapi
o935 90 9 (HL2012 4 L155 WPN-6 [L14) i

4350 ecmen 08,5 |8 (Talayeh 4 HL3721 Jols)


http://dx.doi.org/10.29252/jcb.11.31.65
http://jcb.sanru.ac.ir/article-1-993-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jcb.11.31.65 |

54

9 o jslaled; opitedin la oS 5 5o I Jgens
Loly) adlls g aig (spSope Canr (S5 dlge (b))
(V) 2905 o0 03laiiwl lawo o 3

700

g5 (gl uils A3l iy cpdlly dob 4
ool il (clacaigi} o €45 (o) Wb il
s5bd E55 (awyp 3 b (ks cucal ol wlao

G3
600 + G2
Gl |
500 oo o e e e e e e ccccccccccccccme e
2
G 400 +
IS
‘Z 300 +
a
a
200 +
100 +
D | |
L% d o iy 1 £ g
© o (<5} © =
S Jd o g 8 & € § « é < B & 9
| ; ~ X e «© (SR - - < T
» » 40 0 = &§ N I T = I O F
1200 +
1000 +
>, 800 +
2
T
K]
E 600 G4
8 Gl G2 G3
0O 400 F==F=ceec=l 7 |ecccccfecccrccccccccccdccccccccca=
200 +
T e ! 4
&
8§ « 23 § 8 §8 € 58§ 8 32 <« =&
4 ~ © O 8 £ xXx & =L | = S 2
I J - » &6 2 0N I =2 31 o 4TI
1200 +
800 +
2
.
““ G3
‘€ 600 i Gl
5 G4 G2
O 400 |
200 +
N - @ Iccs ':I—m
0 +H € X |_|:|ﬂ, = s |
SS9 w 5§ S 5 ~ S Z
S ¢ £ 3 3£ 8 £8 332 & 8
T J F » 8 N J O = 1 T » = I

5ot B i g A LS Gailise clacuigs 1 O dgueS i Cilisie gl 4y by oM 4350 5l ol o]0 =) IS

_ _ (B0 el (35 :C g (2 Ay . o
Figure 1. Dendrograms derived from cluster analysis related to different levels of water deficit stress in different
rapeseed genotypes. A: Non stress, B: water stress from flowering stage and C: water stress from pod formation
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Table 5. The Results of principal component analysis based on different traits at non stress, stress at flowering stage

water stress from PO formation stages
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Figure 2. Biplot of the first and second components at different levels of water deficit stress related to
different rapeseed genotypes A: Non stress, B: water stress from flowering stage and C: water
stress from pod formation stages


http://dx.doi.org/10.29252/jcb.11.31.65
http://jcb.sanru.ac.ir/article-1-993-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jcb.11.31.65 |

ve S el pliul 15 i oy (6l 55 & Ja b3

Sein ke 5 sy & By onygt s ol
Slas o 50 (5 Joia) 3 4 bre g Cute (Siuen
5 Cuiby (Ll (ye)sd Colus lacio allhes g
o Sles b (Stuen je (i S92 3l 13 (3
b o)ss Colue G (il el bulud o 03 1)l

Sisods So3elam 3 Slos g oS el aay Clao don
Cho Ol g8 15 Jlesl b bl gl o gxe g Cute
ghw  ixe 5 Cute (Stumed j5 Sojglen 3)Sles

Sl et Colue Chs b as )y S

alge 53 pluly e (slacais) Sl Jlages
@ aps 20 & ol 4 ey b Nl e SSE s )ge
Wb dsod e g Jawe adge o Lol sladilge
g Clio diltre gladia glolid )3 core A5 9)00]
1) 25 e Lyl lilipMol slaasby js o) i3S
GxSoilnl b KK 4 bddlge ) Stuwedpis
Lol Aol aodly calises (slaass
aS oy Ll ek buld Sned 4350 gl
eyl Glas ma ddllasdyge Glas ded b 3 Slas Cio

_ . S e ka5 adllas 390 Gilisie Claio e (Stuad 355 —F gl
Table 6. Correlation analysis between different traits under no-stress
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Table 7. Correlation analysis between different traits under water stress from flowering stage
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Table 8. Correlation analysis between different traits under water stress from pod formation stages
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Abstract
Drought is one of the most important abiotic stress factors worldwide that affects growth,

development and final yield of crops. In order to evaluate the different genotypes of rapeseed
under water stress conditions, an experiment was carried out as a split-plot design based on
randomized complete block design (RCBD) with three replications. Three irrigation levels were
applied in main plot included: non water stress, water stress from flowering stage and water
stress from pod formation stages to growth of the seed and 14 different genotypes was in the sub
factor. The results showed that there was a significantly variation among the genotypes based on
the different traits studied at different levels of water stress. Water deficit stress reduced all
studied traits except the harvest index. The cluster analysis of different genotypes of rapeseed
based on UPGMA method at different levels non-stress, water stress from flowering stage and
pod formation stage, distinguished genotypes in 3, 4 and 4 groups, respectively. In principal
component analysis two factors was found at all levels of water stress, which had an eigenvalue
higher than one. Pod length, pod area, humber of pods per plant, number of seeds per pod,
absolute growth rate, grain yield and harvest index at all stress levels were the highest factor
load in the positive direction (1% level). In water stress at flowering stage level, grain yield
showed significant correlation with all traits except plant height and number of actual pods to
potential. The results of the experlments showed that in non- -stress conditions, L155(3929 ha™),
L14 (3947 ha'), HL2012 (3952 ha') and WPN6 (4159 ha™) genotypes had suitable }/lelds but
under Water stress condltlons at flowering stage WPN6 (2156 ha ™), L155 (2158 ha ™), SW102
(1983 ha'), L14 (2174 ha') and HL3721 (2136 ha') genotypes and under water stress at the
pod formation stages, the genotype HL2012 (3295 ha™') had a significantly higher grain yield
than that of other genotypes.
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