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Evaluation of Rapeseed Genotypes Response to Drought Stress via Callus Culture

Y . %Y . \ .
SpAS JWlo g o Loyde ¢ (goguSlax o

oS

s 0 50 obF ol 5l iy V9 L (palejl il cusS Lulyd jo (Sas (15 4 IS glacasgsy (aaSTy (o) jslateds
5 MY B 110 wals Joles o iy 45 MS cetS Lae 10 JsSelS oLl Ly aoys Fr g Tr WYe e as) S
iS5 Jol slugllS )T Lol 1S5 aw b olas S 2,b B s JysiSh & gods (anil oo JICuLEe - V/VF
10 5 24D il 5 o5 ke +10 NAA LS 15 05 due -1 (55l MS Lagome) gl ol Lo 5 35S 500t sladigas,
i G ) s (Sa5 4 Jars Gl ad sl 5 (Sas Gl psl 6 s BAP 1 s o5 s
ool Jams aslis (RWC) LusllS s T lyiome (COR) LosllS 0, s yos dRGR) LyogllS o 0y a6 s 5l Lone
aslllan 3,50 Slio alS L 5l a8 ol oles baools il 4325 5 Jol gl i ploxil (PC) wsllS” (s (slsims 5 (INtoI)
oo Lo Bl 4y (Dante) Voo)leds odgil oo lis Sl dunlio zuli o)l 3529 (5 ld g WS ocasgl o o
S isis sl a S (ol Jndly Ll 50 Vb (ugllS” Jooes (ol g (omnd ) ety ey o o ] (slgime
sl il caigy plsrea 1wl jloyo5p alBalejl blyd o Sas i 4 (aiSTly Sl 5l 3V (S cud)b
335 o0 By 9y nl Ll o (Sis a4 Jexie uollS

I S5 g (JoSAS Ll (L d3IS zguads” glaojly

Lo s olftils 53,9l aaSials (LS ol g el 05,5 okl 5 SLS Mol il oaulid S s gal il o 40 Y 5)
sz [ICOWIP R

F4



ool S 59 yb I S i 4 505 e g5 STy (owy p

(Kocheva & Georgiev, 2003) 4>, 4> 5 lho>g5
>0 0 2 o8, g0 glaaiy ;) fols S8 L s sl cpe
ol lyma (PEGBO00) £+ + + Jo SIS ksl L (sl
od.,o] Cowd C.'L..t B .J}b; ‘5>L1))| |) u.Jj).) U‘J“"Q 9 gf);
il Ol (slyroms 5 (talidl S o ST Geds iy e
el 392 JSLS Gl L

(Sakthivelu et al. 2008) ,/,LXas g 3/s5L v
S laiad 9)0 Ll 50 ] b 08, 90 slawgllS
b L anlio joassls 1,8 Jo S5 olst b jles
3ban Lo wglls (o 08 Sy g 0 S e 0l
wbllice g cSTbmlas ol s jrals g)lo e
le wellS aslls ,o (Barakat & Abdel-latif, 1996)
Las ol plas Sis i o zolaw 45 pg,90 pass
sole 5l ecesS lame o JoSulS ol Ly cdale gl

Lo ;o oo LT slag 8, (iiSTy (g 5o
Sl 5 Sgliie malaw (5l oSl ~Sedl g0 eaS
b slacdale il L as ws ools plas £ev e oSS
Hassan et al. ) ool o uals oS o, JoSd5 Ll
Tob 4o pg)99 puS Sl wglS (59, axlllas )5 (2004
Coale palial U as ols les gl Ses s cilise
0y sy polie 5l caS lasme s JoSolS L3 L
LS (g 0D S g gllS (ol A (eS8
53 odcel Cwsas gl (Akbari, 2009) sy i o awlS
gshs s i, J sLasllS Jasll oS asllias
3o el (il L as ol las  Sis i alise
o3l 25 e GRlEIL GegllS (g lade &= Jl>
5 (V-2 ) aiex> (Khayri & Bahrany, 2004) ool oo
oS Slawdll p (St s Ao gsba Sl (o)
50 o= el cel oals Jlael iy aS ols las ol
e I8 (o WD) S g g gl AL S ol
20,8

e o St ) ol Sl eslS Janll oo
Sg=zme oS S ol (Sas s Jele sol> cuis
5 o YL gshes 50 llS (o 0 5 e

Sl S Gds s s se—me Ll
.(Errabii et al., 2007)

ao

doddo

St 5 s olsieas (Brassica napus L.) 15ls
005 ,10,55 » (eol> Caglgl Sl oasie h¥oay sfs, oS
Sz ) gbeals adg @ lpl ey Sl a azgi b
Ol o o ol et 5 s (LS g, Jlasl
ail oo
ok sl i )l el Jaxe sl iy (Pessarakli, 1994)
SYgaze o als (Lol Jelse I o)lgen onij 2 g
DY gazo 8 Shoe Jouily 42 (o) ol &lse 515 (25
Ol o)y sleanly Caaglie ay azgi 1) il ooy, ilie
Cuwl 039 Az gi 550 o)lgen (goliig oFaus 5l b i
Ay alise gl jo s 4 LS (Moradi, 2008)
y o555l gilisee wlayo )55k ol oSl wisS o
s sl o paly e S5l az o jo 00l 51als 58
lr OllS LUl Goelrm g 9 (o) 2 cpslie oS 4
3 G LSS Ll aowe sl i 4 Jeod
OLS 3 (St 4 Jexte slacaSs S Cuexr
Gl 3l bl o ool 48,5 13 oslizal 5,50
Sy olaied (Pl Jolaie sl bg, JeoSS sl 0L
Looszge g9 5l oolanal b 25 plp )9 pslie Glals
ORX JPCTIUICIN UL CUNICH TR SRR
25 sl sie (arme slagits 4 Jood (051 sl 2L
Soloty slats 9p0 Bulpd o e sla gy
<dl a5 gloy (Swati et al., 2003) oiws Jpus LB
Sl ) J o Jsho wlawys ciS L jo ol
a5 Gl wls 3 G Jalge b cos 1) ol ol
S 4 Canglio b ls5 g0 eailey oy (a5 Ll o wilsh
S (0 5 §ypd ((SAS) oad et JB 5l Cho
(Swati et al., 2003) 555 s olS” olE

Sl die )l S alS Jshw 5 28l cuss
maied 09y balpd Cod s et (glapansilSe aallla
e (o sl slatand 09,0 lagiolesl ol (ol
Ll b e L oS 53 polie pls,) Lilis 5 5
oLssS (Sl o930 S g dgaome (sLad Sy o w0l J S
(Satyvathi et al. 2004) s 30

a0 S Lo (Turhan & Baser, 2004) ;10 4 olo, o7
Lo 53 00 G2y S o, S8l o usllS 5 35 5
G bma 53 00 20 (gl ogllS b alie o 13

Lols Hlias 09 5l cwgame ralS 1y s Jele

1 - Invitro



o Wl ey 50 adlllas 5590 slacaeis ) Jgax

Table 1: Names of genotypes used in callus
induction and drought stress
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No genotype name of genotype

1 Geronimo
2 Celecious
3 Milena
4 Sahra
5 Sunday
6 Zarfam
7 Dante
8 SLM-046
9 Talaye
10 Talent
11 ARC2
12 Opera
13 ARC5
14 Licord
15 Elite
16 Ebonite
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1. Subculture
2. Relative Growth Rate Callus
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Table 2: Mean of squares for measured traits on callus under drought stress
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12509.803"" 25097.287"" 1.106™ 15636.581"" 4 S ol
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Error
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Table 3: Mean of squares for callus index tolerance in different levels of drought stress
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Fig 1: Mean comparison of interaction effects among osmotic potential levels and genotypes for relative water content
callus in rapeseed (LSD 5% = 1.86)
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Table 4: Mean comparison of rapeseed genotypes in callus culture
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Means, in each column, followed by the similar letters are not significantly different at the 1% probability level.
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Fig 2: Mean comparison of interaction effects among osmotic potential levels and genotypes for callus growth rate in
rapeseed ( LSD 5% = 0.015)
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Fig 3: Mean comparison of interaction effects among osmotic potential levels and genotypes for relative growth rate
callus in rapeseed ( LSD 5% = 1.25)
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Fig 4: Mean comparison of interaction effects among osmotic potential levels and genotypes for proline content callus
in rapeseed ( LSD 5% = 2.25)
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Fig 5: Mean comparison of interaction effects among osmotic potential levels and genotypes for index tolerance in
rapeseed (LSD 5% = 0.63)

Table 5: Correlation coefficient for measured tralts in callus culture
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Growth Relative Callus (3)
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Proline Content Callus (4)
1 -0.160 -0.293 0.128 -0.393 o o a2l
INTOL (5)
= Significant at the 1% probability level 2o ,0 S Jlio] mhaw 5o jlo sre e
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Abstract

In order to investigate response of rapeseed genotypes (Brassica napus L.) to drought stress, an experiment was
carried out with 16 genotypes and 5 level of drought induced via polyethylene glycol 6000 (0, 10, 20, 30 and 40%
corresponding to osmatic potentials of control, -0.15, -0.49, -1.03 and -1.76 MPa) as a factorial arrangement in CRD
template with three replications. Hypocotyl calli derived from cultures on callus induction medium (MS medium
supplement with 0.5 mg/l NAA + 0.5 mg/l 2,4-D and 0.5 mg/l BAP) were subjected to different levels of drought stress.
Some traits such as relative growth rate (RGR), relative water content (RWC), INTOL index, callus growth rate (CGR)
and proline content (PC) were measured in calli. The results of ANOVA in vitro showed that there was a significantly
difference between all genotypes for the traits. Results of means comparison revealed that the genotype No. 7 (Dante)
had the highest amounts of RWC, CGR, RGR and INTOL, therefore this genotype is introduced because it had drought
tolerant calli.

Keywords: Rapeseed, Polyethylene glycol, Hypocotyl, Callus
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