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Table 1. Average monthly temperature and precipitation of Karaj synoptic station during two crop years 2014-2015 and
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Table 2. Characteristics of the genotypes used
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Table 3. Physical and chemical properties of the soil of experimental farm

¢ - Colan S| . . L. 5 " - Lo
S cogb, Ko e oS o JB jiud i SN 0% - R ) Solpdiges Bos
(%) glal y (%) (Mg/Kg) (mg/Kg) i (%) ) (cm)
(ds/m) (pH)
Y5 VI¥a /A Y VIV v R 3 o) N
YA \IYY vIY -/a8 \a/A a0 AT 9 s vo-p

ol (Sor gejl pslitenr (il i Sl e
comew 9 b odlazwl (V) <yl eejl 5 Giolejl Jlo g0
JoysS bl e ool s laodls o yo (il ls 4325
L s okt IS slacSsh oo B 3 03l ol
sty s e lage (xS o3l 5] odis
@ 8 boSle dwlie S pbdl Jo Sl g0 (Bl
o 2 (LSD) Jogns S Bl cou i,
plsl (2300 Ghgsa jlegs Jilite 3l g 00> 0 Jlazs!
w525 gly A a5 (03) SAS (gl Jl3dlp s 51 45,5

A eslatwl Lg)LoT

oy g e
Wl (512 0oy

olis boald S pe wilylg 50 Jads 5l Juols gl
A omen g 5 posibs 38 )b Jlo 51 45 3
X J 5 caigis x cubls oyl wwusls go,lb x Jle Jlie
gaw ) alinej sl p cig) X posil x ClS )b
me 58 blie @lil ple e b b woy S
b s Jlo (gl 0Ske dnglie @l (¥ Jgaz) 23,5
(doy> AVDD) pod s pd laaiy aibiwe) (sldy o )yd oS
Sy o lis a5 Canl 039 yiag ()l gme ygboas
{F Jsiz) 2, colls pod Jlo 3 Gialojl g bl |
oSl ol L5 Bl )b (sl b Sl duglio gl
AN bLo).Q(o YO ol ypo VO cusls @)L 3 Slie; i
5 39 doyd SV[+D g VWYY A-/0F sy slegyll
g olopre VO CdlS Zu b o wilins) (gld Moy oy i
Jods) a5 oamlie ole oLl & cuslS g, 0 ol o jieS
Sy caslin €l Gyl &5 wmd e ol @l ol (F
Wliwo) (Sl o yid 4 (lilod a3 Cuonl b ol
S ao d YWY cusls o 330 L aS g ysboas 0340 LS 5o
wbs il ials lie; Juad 51 50 saile o (slaass
porbe Hlas )d Wl sli Cdo sla(pSSle duslde
P S de Cdio (lise (e 9 (o peS 4 2D LS
ol 2,08 Ll 3 g (doys YEIVE) 5,)5 pac byl yd 4o
238 ey () JSK8) w8 eamlie (a0) VA/AY)
B lls S 5e by 425 Jaiz f Juols g5 ol
Hdg e Sl Ao Sy ogaw ) b
Loyd p iy 8501 Lt Bl dumlie &S (50
oS 9 lod MEY LLT2 pY & sl ailine (slas
S doyd VXY L GKH3705 wyus 4 sl f
(¥ Jos2)

S p) LLg U5 G ot A S I S
S 3Sdes g Ab e (6 5 2 Wl
dhwg o 005 el ISB ) 2 S5kS s
L;gjl)s‘ L bl 09 9 BAS K0S > 9> 5 sl ‘OJL‘OS
8es 5 cujg oS plim S o L 2Bl 5d
3,5 duwle S )3 p 5 5kS s 4l

lgiedr limo) jl ey asyj0 ) iy (gl Ao
bylud 4 caws B pB)l Jood obj)l car (sylne
ol oyglaie cpl & 8,8 )8 salaiwl 3)g0 liwe; Cowe
Cygods O ) @peyie Syl 4 B8k S
s B Wl sladiy slwi b ad)S Sl o 8olay
g oollas o515 4 ey 5 (5 Jew Sl g 555k
oo 235 E g )ledd e (slop g9y 5l 3
A5 sl 0blasdl W (sladig dlis 55 ylime I da
0l swy diw Cuus jl W8y o dline; (sldy o yd
dobro s 51 B clawy Sl & oyl I o
A5
oS Olao g S0l
) S5t O (s Slgime (oS

0Py 3l Sy @l s lgme el jglaied,
e Slgizee )5 edlawl (YA) @lgg) 5 ol yi-oSSI5Y
2 dsloxe 5 daly 5oy O

RWC (%) = EW = DW)I . 100
= aw—ow)|*
Sy 09 TW o5y Siid 139 DW oSy 55 0yjg FW

u»)‘.n] ).}
9y A0 50 Bgb O (o (Glgiome G

Ao yo yd digb (e Slgze (5puS0jl0l jglatedy
Jd daly 51 S ol il gz Cio dilen «j,
9y Al 0 Sy gy jlMe (ma

gl (A) ohlSen g 5o gy Sy odgn sl
i 5ol 5 3] sl Jpb 458§ o 3,5
sobdn ()3 ymasged da e gl 3 )llinl (gxie ()93
clale a2 A wbre s adslee 5 paw i ABlas
S ¥ 0ig 5 0 JeearSee polel p badised 3 (g
W35 dewbrs
o3l (gLl Juloi 5 4 500
5o sy olwlis gl dmosly w51 B )
ALY Jl.a).: Con )‘ o - oalaiwl (YO) u‘)f 09‘)‘
1B 4l 5 (V) g mld opgesl 5l eolizl L nosls


http://dx.doi.org/10.29252/jcb.11.32.74
http://jcb.sanru.ac.ir/article-1-1076-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-14 |

[ DOI: 10.29252/jch.11.32.74 ]

YA

&y 3 ,Sdos

Ay ol bedlhy (S wilyly 4o 5l ol b
b 38kt s s 5 pibs B8 Gl o Jlo Sl &S
x cslS g blate Bl g )b dxe doyd S maw jo
3 eg) X pasile x CullS @) X Jlo g e
b Gl by Sle dwlie gls (F Joio) 290 o gize
olo oo YO coloypo VO CuilS o)l jo aly 5 Soe :S5bo
e 55 S olS YAVE 5 ¥V DY+ s 5 olap LT 0
g oloye O cuilS F)b > a3 Sles oy yid 5 dg
(F Jots) b eamline oLoolJ A cusls b 50 "j eSS
zolw 0 ab oSles i sl Slhe dwlis s
o iz (el 5 (28 45 315 (S gl il
2 PSS YA 008 pae lalid > ciia S
(U 5> pySsks YYTY) ol 208 Laulpd o 5 (S
ol 5 ol 3 s () JSE) 8 oanli
Taw > ©bine J Gy oS ye uibly 325 Jgoe
Oke dulie &5 (gygbody gy Al 3)Slas o)y S
Glaie il 0 Slas iyt oS b Ll Moy O paw )
4 Blio o (pyeS g FRAY L L72 Gisonsd (Y &
Joda) 29 ;S j> p,55LS YAMD L GKH3705 4,0
9 CdlS F)b adlegd Sy (ke dulie gols (¥
Vo cls )b s ol bl (B3 ey )
OADY) &ils 5 ) Sles oy L72 isw duel (1Y g olo s
38des (pyieS iy pl S ol (S 53 pSolS
L GKH0224 &y > 9 oLl 0 culs b 50 «b
(0 Jgiz) 23,5 sdaline 1S 13 p)S kS VYAV (5,0l

S 9 (o5 Sluogad By posibe (Sb sl 30

Seidom 2 Nes

Ay ol bodly S wibyly asjzs jl ol gl
Sl zped 5 ouigl g parle (S &)U Jlo S &S
X Jlo g gl X posle gl x cllS F)b it
P e 3Nes p quig) X parile x clll &)U
Plate il plo Lol 0g )b pme doyy SO s pdaw
A Sl b She duslie guls (¥ Jodo) Bais Jbo bze
YO wloypo VO cuslS Zuyb pd (Sigdon 3,Sles ke
VeEVY g VFOVA OAWY Cuspa olopbl 8 g oloype
&b > (Sjdgn 2Sdas (pyide g 09 1S )3 p S elS
olo Ll & cusls Zu,b jo ol cp oS 5 oloype VO CuilS
ol &S W o i @l cpl (Y Jade) A eanlie
& e cxp g Camtl b il Sy cankie 35
B L &S sk 039 IS )0 (Sofglom 3Ses o ity
il el (St jgbody (Soidgn 2 )See S
e s 9 (a8 48 Sl pgaibs Lilises gl
£ S LS AFIVO) 5,8 pae byl )3l iy joShe Cio
(LS jd £ Sk VOYYY) o 08 bylyis o 5 (S po
Jots g5 olal 3 35 s (3 58] 22,5 oamlie
s 2 s laisinn S S S il ly o5 g 5
dulis &S (gyebay g (Siglon Sles p Aoy S
4 leie (Sfolon 0 Sdas (it o 2 (L5 oSOl
Ol oS 9 VWoTY 0Sile b LT2 isy sl (Y
HSa 43 5 SlS WYY L GKH3705 wyue 4 Gleio
(¥ Jgi2) 392

S slacnY g pB)l ) (ol @Il (5:50he aunglio g il )lg 42325 =¥ Joa>
Table 4. Analysis of variance and comparison of means of main effects on rapeseed cultivars and lines
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Figure 1. The effect of non-application (Se”) and application (Se*) of selenium foliar application on quantitative and
qualitative characteristics of rapeseed cultivars in late-season heat stress conditions. Bars show standard errors
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Table 5. Interaction of planting datexgenotype on quantitative and qualitative characteristics of rapeseed cultivars

under end-season heat stress
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Abstract

Selenium has a protective and positive effect on the quantitative and qualitative
characteristics of the plants. In order to investigate the effect of selenium foliar application on
leaf proline content and some quantitative and qualitative characteristics of rapeseed cultivars
under end-season thermal stress, a factorial split plot experiment was conducted in a randomized
complete block design with three replications for two years (2014-2016) in Karaj, Iran. In this
experiment, the first factor was planting date on October 15 (timed planting), October 25
(relatively late planting) and November 5 (delayed planting), the second factor was selenium in
two levels, including non-application and application of 30 grams per liter of sodium selenate
and third factor was genotype, including a commercial cultivar, two promising lines and three
foreign commercial hybrids, so that the first and second factor were factorially in the main plots
and the third factor was split plot as in sub plot. The results showed that quantitative and
qualitative characteristics of rapeseed in this experiment were affected by planting date. Delay
in planting reduced winter survival, biological yield, seed yield, crown diameter, relative water
content of leaves of rapeseed genotypes. Furthermore, the delay in planting caused a significant
increase in the crown water and leaf proline content in the rosette stage, but did not have a
significant effect on the harvest index of the genotypes. Selenium foliar application improved
the winter survival, biological yield, seed yield, crown diameter and relative water content of
leaves of rapeseed genotypes. Selenium foliar application also significantly reduced leaf proline
content in the rosette stage, which was an important factor in tolerance of genotypes to delayed
planting and end-season thermal stress. In terms of winter survival, seed and biological yield,
the L72 line showed the best response to these traits in timed planting, but in terms of delayed
planting, Opera was better than the other genotypes, although there was no significant
difference with the L72 line.
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