[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.65 |

£ WA b /YY) o)l [omaily Jlo [ely5 ol oMol dnliimgsy

st B s eyl ! 3 118 ilises Weaigif gyl i & Joos il

Y . . Y ¥ Y sy . . ] - . .
&y drt 9 (g g ¢ @l Ll ok ¢ WUSY (Slopd (reke ¢ (6935 (B3lo Lyl

B soL‘qu.).b] PRV olSisly (g5 yalisS” 0uSisly (lils C}’L.ol g cely;og)5 =)
(sadeghi.amir1 @yahoo.com : Jggue odius g)
);)...» ‘L'Jb'qL.)'J] (e Jupd oKl ‘d)'”]:.f.f suSishy «wbils C)Lo' 9 cely; 05; -y
b bl el (b @lie 5 (55)3liS” (Bjgel 5 Sl S se 2L g (o)) pole liios iz Y
Olrl 5585 «sisliS oy 9 (hjgel aliiod Glojls
AMYIVY 2 o pdy Fo )b AVIVIY :cdl s o )b
YW £ axan

LXVCES
€S 1) (£1)5 OB (aled 3,Kes 9 905 il o Sl ploa il 3 (i SROET o ek § S Sl
Sy O 4 Joscie o8, CALS 5y ol 513,15 g, 0wl 53 ol G 15K oS Al @ sy b s )8 G
SO ©jgodr Wbl (oS (AT Iyl j3 135 Wt glacadsl) Jeod (obj)) jelieds Cuwl ol )3 9
aw pd (Suld G5 Jold (odalejl slajlegd il plodl 1S5 aw )3 g (Sl ol aSsl 4l ok B 3 aand 5
e caigij VL g ol Jole plgisas (R0 yg5 Al po 3 (Gl @lad g (2 dla yo )3 (55lof glad (AT 9 1w
axdlls 3,90 Al Slho (wlelp Bewiah) o 13 (ollao 95 &5 21> WS il (idgr (48 Jole ylgsas 03mly (oI5
oW Chio jady owyy 590 Wlho dod WidlS Carge O dgneS LT 3,00 3939 LT dgmeS LT ilisee zobw 40
as o ;! ‘_,M.J (RS (yg S c,.\af.: 5 UPGI\{IA V9 owbwlp 1515 oo suish gladisd &30 o m‘b{g
kol (SBailgo & 455 43 3905 KIS Tiomo 09,5 € 9 £ 3 b s |y Wiy RO pob o po I S 5 25
oy Job Ol gy SO 1 YL djag Hlade (5115 &S Mol Cawy w90 LS Zolaw dod 4 Jole 9> dlaxi
Aod 4> Cuildp ad Ll g aild d,S0os iy Gllao dwiy (yl5ue e 55 3 AIID DlaaT (ATg 1D pd yoB RS (e S s
L il 3,Slos (HAS als o 51 W85 dagl i )3 001 oliB] 398 1) Cudo S Jole \U oyliae op YL T ok
il o yd ) mhaw I dre g oo (S il 4 (A8ly cpa e duaad g olS g1 Olho ja @ Olio aod
@55 5S YAOY) L14 (LS 15 0,55hS YALY) L155 (aiaif o oid (ygus daslyud j5 o5 Cunl o] 51 (S Ol lojl guls
bylpd 40 Jo aidily JeB B ol Shos (LS 13 0,55LS YAYA) WPN6 g (LS 43 0,55LS £904) HL2012 U 5
YAAY) SW102 (LS > 0,59kS TYOA) L155 (US> ;3 0,59lS Y10T) WPN6 slrcuwigj 25 dla o 15 &l 39008
P 9> A po 31 T byl )3 o (LS 45 0,59l YY) HL3721 4 (LS )3 0,55LS YIVE) L14 (US> 3 0,5 5kS
3, S0os gyl 51 YL Colpods ild 3 Stos unS b Baigh mlw b duglie 3 (U2 4> 0,55LS ¥Y04) HL2012 iy

392 13595 32 6yl L

0193.04\.3 ]l;.lf Cawsld Ja.,.s)o C)‘?Z’.u‘" Lm‘_’ﬂ g dLmJ.,,wl
Caglgl jldaste bV 29y LS npete Sl e
Sloaih 155 4 p e Sl 4 gl b g g )lo)05 ol
2ol CitS pj g (LS 8y Jlaiul ce ()
e 55 GIF ol 2 108) 8be Sl o
o (3 Y )l.}'SJb Yian ul).:l » I)K AY 2 E.‘a.w
Sy o5 VI lpl o KIS 5 Sles bawgio (e
(\Y) Caol 045 .))9‘)4
Jelss Jlojlgen o) e b oij el (lame sl i
Odwey ol Blse jl g (2l Y gae Mg Jials Lol
O O (d) Sl calisee Y gaze ,Slee Juwilly 4
25y 9y d)lge b Sl S (St A (ase o i
o yd ¥ D9 .(\F‘\A‘YY' ) .))1.) )J] UC—])) uLmLf ..\.Jy 9
P Siddes ¢ S gble » o so)S )
SykiS Codgae ol Jole Ol bl opl 3 .yl
ollS i Jelse o ipte doa jl (iS5 02
or 2 g8 olnl S A wle Clea o
oty IS Mg g 08y Blo 5 S5 0kt slagis

Aodko
ool sl e 390 Lol (liE Slge | (S o)
L aligy 5k 090 I 5l (wag JB s iso o5
abe J iie Shs 089y olrl » (1) WS el
OFgy BB g wlislie (g sedie el (LS
)l reline jlie bl 5 ol o5 Sl (SThss
P 3lge @ dog b dgdige gyl eSSl gy )l
(V) 9o ST iy Sl i (589 Sloailsy Sl 003
6 oS o) sl sread g0y ) Lo Lol 13I8
w5 Venl & el l gas by
Brassica oleracea 5 Brassica compestris  slsdioS
5 Ll ol Jlsl & ol Lol bge il oel 3935
Wil o pis wda5 0wl glosle g, (YY) Cunly)
o) SrSedz b ol bS5 CuS & (ggbe
Ee 569y oy ogyel 3l Gl jes Jsbo g codls
sorel Gl > (V) bl Gl > Eg) Mg edes
ohl g Caenl o)) gz (3 (S9) laaly
ol G5y e Sl 5 ]y (5] ol &5 )l o0ls


mailto:sadeghi.amir1@yahoo.com
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 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.65 |

75 (S Ol ol 3 155 i lanigs IS 5 & Jooss o)

S 0l cutS )3 dnogs Can iy pB)) Giu S jolateds
..)94
g, g dlge

(o Jowe (2Ll p Olasedo

Sladss S5 50 WA-IWAF el o Lioles]
olSsl) (B bl il b wle g (g5pslas
(B 4B Y 5 )3 ¥ Ldl s Glasuio b (oldg s
el )3 lynlar Jlas 428> OA 5 a5 )3 YV
ol gl g )bl b

sl » ol Gl g 3See Zuly (2bj)) slaiea;
Oygody (dulojl col DS g dalds byl o 1318 Caliseo
JE slaSel al b QB el ey
bl Janyse anl ad pbol ISS aw o 5 Solas
Suid g p)S slagluwl g plise o ot
a0 WY allls gl bwgie gyl dibaie oyl .ol
il Jlo 3 Sl ke VY L oS ol
e e > S G el abe] glales
2 Slel dhd g (25 dlsye > )l dad (a5 g
w55 ¥ 5 ol Jole s (arys Aoy
g S5 e > 2 Jole ey ejly SIS ciisee
[Modena LOpera Okapi Jolis 135 slacuwss;
L72 SWI102 SLMO046 Talayeh .Licord Zarfam
oo 3l HL2012 4 L155 WPN-6 HL3721 L14
$529WaS Cliios 33y )dy g Jlob a9 ol clisios
» cBlS a5 and B obulydl el ab abe s
@3 ez 1 @8 8 sl WTAY olog o it
wublS glacaydy oo dlold g ol LSS ge O Jsba
Ay pele ¥ sy (g9, dig alolb g yio il VY
YO+) oygl (gladgS 5l edlaiwl b de o (23358 A 418,S
A5y gopb «udl 5l S alsye dw )3 LS 53 Sl
Jrpclindpgn g peloclin (pr0xs 5 o)l
yge (il 5l S g S > p55LS VO plis )
o5 Lol o 1 o3lizal b oIS Al o Lkl )3 .S
ose b 8l ade i ) o Cud & (54)
o o b o)l ogd Sl 51 o0lil b .05 o) )loo oS
e Sy S e gl ale e /Y o g
Oy S B g ey Ghgy jyp glacdls ple g 408
a)ie S S (g s (Sl Al pe 4 iy
plxl (i by il D (b (g Giulejl 3y0e
5 okl bSOl el sl lp S
Fodw BSsh (g gt 93 ol Sl G (15
@ oMo le p GRS Jlosl oAb 485 )l 5> alols
P Ol aop Ve 4 SB cugby auwy b5 2 SB
Sl do s Ve Cugby puany b g ()l (sl o oalin
dlr s Sube bl (i glajles edlinl LB
s TDR oSy 5l S cusby e gpSojhul
Oyes s by b gl .8 S e )8 eolatl
g2 3 Jeasly e ygd s (i Lo p93) L2 )3 (Blg

Bl LIS (M) s e o LS cel kel
Ol Slalllae | (gl 5 18 oo Ol 39008 4 plusdas
(Sl il 4 S ged dls e 5 wles oS casl 0ol
9> pelye 5 luoenss G odiey Jab B
(IY) Cusl 2al8

A8 bl ol 3 sk A5 g8y (IS sk
S e B aoly slaplul sl ialS coge
5 YY) 23,5 oo aily 5, Sloe pizmen 5 aild dlaad da s o>
G5 &S K0S (Bl (V) ppmedle 5 plaie (VA
2 O S ialS g IS (S dpe 3 oleS
)l.)u.'wo u.u.tblf o oyl jgp9 4D )ol; Lol Db o g
2 (V) ohlSen 5 ()0 235 o s 50wl Sl
chw (IS jsbay cail oo 1) a3 Ses it b
2 Slogg ool jl Sl (iimgd waw plgisa s>
039 P 2 Jgeme psbots Al oo 513,05 2 Wil (13,5
DS el by jiwsd b LIS claaly
O 0 ab ol b S 50 e yes sleoyland Colue
(¥R) 2> (o)l bxe g Gt (Susor

P Lol p o culopiona U1 S M 40
2 ogexie PepSoilsl g 0,8 Nl Lladiged bl Cowd
35 ueg)S (@laedS ) 1 A3l Glsiee 98 2 )
o pogde (85 8 WS SO B o alie 01,8 &S
Sl MGl oy oleray Lol laadse 4 4o
ol aalllas (lyy oS ol (6,505 opitodin b, Wwadlge
ol bl slabyy on bl caslio S
2B (S5 95 (mpn Sl Oaliioe gyl adllae
@35 SlWlas sSL (YY) ol 483 5 bS5l
LS 0l 595 (£1)5 pre Slo (St 9 b3l i 5
2 &b ool @wbylia e Glas & cwl 485 plx!
b clio cninee ) G900 oy 5 5 29
b)) s (\'F) 10,8 (Byre 2l 2 Y Siwed
b obrlydl o (Sis a Jeos lp B sy
@ Jood (lp b £45 g (o oS O ol
oobes g Joziio dwd g3 0 1) ol g atily dgng Sis
slp e Jeaily samdplis yal cpl 25 (gaieg)S
Ol 2908 b anlge blie jd cuiS axwgi caa S 2ol
Sosiss g3 Alas K Jobs @l (1) o
Sl o 3l Jead B (S i oS ol ol 1S 050l
Iy &by 5 Sas g 0 o yes Sl ials b il 5,Sles
(YY) ol rals

Jole (b (i 5 gby Slojer 4 w29 b
b g g9y olej dmslite 9 LIS (S, U (ks
Soss By poi) olnl e bl (b i
il audly (Bl blyd opl 4 &8 oljpeliS 4 b
oy s 5 4 (55908

iz sl b)) iagh ool pbsl Sl Saa
B0 9 B e 3 S 5 llyd o S

1- Time Domain Reflectometry


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 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.65 |

Y

4 olS  lawopas Wl 5 olS a3, Jb 0 btz
ey (0) 33 o iy £ 55 ) (S5 ol
el i bulpd )3 (jtiwgid dlge dd e 39008 )0
2 9 oy Glp B Olieds (530988 dlge (abipas
D9 e (eygd i Il ol )3 9 gl (i) dxs
3,8as 0dSS et Glas J1 SO e 50 Al olaw
Skt gt 3 Al A de e (V) 39d e Cgune
by 018095 (Giigd dlge ly 55 G il
3,Slee iuli8l 4 orie Colps jd &S dgd o Sl oLS
Slass molial a8 wisl s (Y8) ohKes g pladis 235 o
Pl 3 Sdos l8l )3 S ol So 23 > 4>
ClagaS” il alopo (o o sy o jlaids ABl oo i
5 00d (SrHwgd dlge Ll > e 08 Sl e
Adlioe fge olS 53 5e)b a5 sl I ) Jole (nen
2 Ot 2 Al olaar a8 ol L 55 e (K00 s
s UL bl (15) sboe ool oS5 i
LSS i &S 0303 odalde idgh 40 (YY) o, Sen
S Sygbd S 2yt Colue bdne SRRl o
S 9 Jo5 )lel 3 gt Colue (i oy
Cuwddy (25 alsyo | lal gad > 2y Colus
Vb b S5 ol o 58 B cee
Colue g ol Ginlidl el [5IS 50 aul8 dsye oS
2o @l (70) 33,5 o 5 )Shes Sl o gy 5 2ss
dbgo o (S L5 &S Gl o i 0 e
O Colue (Gl cuw g )ph A3 9 (2S5
(YY) 235

Vil 35 (Sis i Jo 4 ab)lia iy el
ol Jbdas g olS by Mol 4 Ol Gls Ll L
s 4y e Magu] 5 (g jiiostd Slge Jlil 5 colo il
2B daoe Janl b s olS bylyd opl jo &S sl 034
03l 8l OMapol ialS ausles 55 065 dbaisgul
baily (g (Bl 4 poxie Cundg (nl 9 Ll oy |y
el 1zl el (V0) Sed g s al5 ] 03,5
Jsl 03,5 dxlge Ol 29008 b oy A5) dl> jo 3 &5
oS Wle il 3 Slae 5 asl s ladls 4 ylié dlse
oo bl o by yen 050l g Sl ials iU
oS bl ab 0 Slee ials &S 008 55
i dlea 3 Sles lipl rals 1 gl gugho,
olo iy 9 U )] omrpgs > Wb S (2
wor 2 (W) ghlen g odljgpme (V) 2dle Sis
&bd) okl w23 ez 4 ojmly IS 08y 4w STy 95
(@30 Ay | )lul g (2l Al pe ) )l
3550 (Jgome silel Jloi 5 &y (ol als o 5l (g)lsl glad
Coge (Sus LS5 aS 13,8 odalie g sl 8 ddllas
3L ol gy gla)l) S5elg8 00 oo Yo pxe il
dass) 3,Sdas (lial g ails 3 Sdas (oe2yg> Jobo 9 (23
5 (@2 G5g 5 easd > al Sl s 3 (e
3,5 9y 3 )Ses

iy 4 (H8ly (o3 A Cens (S a5
Q‘}.;.n ‘43|3)|)’.m 059 9> 2O &l5 olass (o) Corluo
SSoilul el yadls g ab o Slos g sllas M)
Sh) doye 0 Sfglon 2Sles 5)Sojlul gl b
‘c_:/w)mgi_a@a_w)bc\.._wb)l)m&d»)luwwt«f
o)lods &bl psboay &S 1 (sl g by L&y JS
lash oySles linl oS00l gl 05,3 s 9 S5
YY 9 VY 0 Jspamo cuibyp 035 cuib p 90 &)S
B S Cyao ole Db 5

diges yb 50 b ol 3 Sles uloly cully (a3ls
Al (4l LilS wlS) ol S ol S 4 Cons
A9 )8

S (kg (piag) &y 0y93 35l 3 yg5e el
J g0 g 3llas 45 Gl gpSojlul gl oAb s
axd Ve lod o celo YA Caody g s caibpy @S
Coily b Kid e s 0dld 5 gl J31 3 al,5 sle
23)5 )5S 59y Ve abols eyl 93 ) pl b (g (38
(Y0 ) 2 dwlons pj daly )b 5l 39 a3 LS

w2-w1
t2-t1

RGR =

Wl s yje W2 ol Sis 59 W alaly opl o
Gllas 13, ole ROR 5 a5 sloj 42 gl lo 21
il go Ay
Oy colus

Sl Jyax) ey S5 Bl ) ()l paiges
25l L9 0 lagu g L85 Cpgo (i ygs ol
2y 5l ol colue 5 Qb Solal @ ygod &S
(V0) 15,5 dwlxo
TN X g e X gt Jsb = gt Colue

0529 SPSS Jl3le 5 55 oxel Cawts (slaodls coles p
sloog)S (o dumlie jolatod MBS 18 4305 3)90 VY
Joleal solas MelS ygeil 5l M 4w 5 Juols
FuS 4555 5l Jols (slrog )5 4 gysbody b odlatl
Olysdr 09)5 12 3 dg2ge S g sles Olgiea
O ol dumlie (gl ppiomen A 485 e 1S
olisul (S gajl I S 4 jos 5l Jols (slaog S
Oxed 9 S 4o 5 Jols 159,005 guy gl A5
XLSTAT [l 51 ol slaailye & 4 plosl
A5 ealatwl

On 2 oodbe g5 & A5 sdalis @l (el
Tolaw 0 ddllas 3y50 i Gl wlel p lacws;
) Jgs) 2,3 399 Ol dguaS” a5 Caliso
4 290 Olaio den alS Carge Ol 25iaS” 15
Sy olS gyl ials b cuiby edls cas B
@ Fwgd > PB4 g ) (Sis 5 el
@ W) e itwgd dlse Mg (Al 5 2l davly


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 2026-06-22 ]

[ DOI: 10.29252/jcb.11.31.65 |

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

Ol gaeS i85 cou 1S clacuigi; 5o adllas 3590 Calisee lio ) bgyye oy claoylel =V Jois

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

Keywords: Canola, Cluster analysis, Correlation, Principal component analysis, Water stress


https://ijfcs.ut.ac.ir/?_action=article&au=566817&_au=Amir+Reza++Sadeghi+Bakhtvari
https://ijfcs.ut.ac.ir/?_action=article&au=566816&_au=Vahid++Sarabi
http://dx.doi.org/10.29252/jcb.11.31.65
http://jcb.sanru.ac.ir/article-1-993-en.html
http://www.tcpdf.org

