O gl DL ol § easly g 3— ooke dloxo
10-FY Olio T4 Hlg ) ol 1§ N>

ISSN NO: 2008-8485

-

o X o (SW 295 bosle ST 50 Sogh 4 o (v y
Investigation of Salinity Tolerance in Spring Rapeseed by Line x Tester
Method

Fokal S0l -y & JamiE Loy duos O g0 o * 891y < @gbwc‘gs)gtaxflgé:

WAVPINA fpdy 3,6 VR4 /F/YP 1l 55 b

o>

O lg ol poid dy Jud ¥ 9 ¥ 0 (B 51 folo <5595 10 dlowd of 357 o 5lgs (Sl 519 (Sgd 4 oo (w9 sglio 4
-4 e Jl 5o 10 ¥ 5o (Bolad b7 Ses gl 74 LIB )3 (519 § Jeomo SoleT Lulnh 99 50 (gl TY ko)
WS (59 2 sl ST 0392 518 Fx0 N 5 51 B (g 3390 Olo ST (b e 9 (SIa9LST PigeT 9 Dladed I 0 53 1TAA
392 (32 9390 SO g5 cpm (ST (S5 £95 3929 I (Tl ST Lulph 90 18 (Céo cuid kee) adlln 3)90 Slao
s ud (Y Ol ST 457 018 OIS gud x 0¥ 4 505 (Sl g 095 STl dy BT 590 dy 1ond .ol drgo 1) ghd x (¥ &y o o
NS Fglite S STs Lilise (Sl i b a5 38 BopY § 399 IS xe dxlllas O30 lho a5 3 gd x ¥ ST 38 9
43S Ol pogat SN F Dl (Sle 4 (0908 SRR Ol (aSle s Sl 20 I ile S3)5T »
4 310 OS5 _0gee (6 218 Ok o 40l § Vb plin 3510 T (K5 J 5 18 &y i BOS el B Joe
9 (OALIVE) 415 5138 039 4 bgr gy ogas (S pd 139 310G o9 F el (ol i (o (il 319 4 S (S5 _ily 519
RGS003 ¢ SPN179 x Dalgon sy 3% .84 Jaoro Skl Ll s 53 415 3 jhos 4 L g2 50 (AV/AR) OT s1do oy § i
618 5 Whos Cabo 5 3 (gogad Sl p3lho (o VL L So9d SN 9 Jaex Solel Lulyd 55 i 5 4 X SPN1T9
Wbl o0 deogd BB 9 009 B 59 oy pa

e 598 (86 Cudl ((poga (S RN J (P08 SR F 90 15l Sl ols

Ol el ¢ ot 315 o305 cOlalj dmly (LS O pmaind 615875 (6 gomtils -

Ol 83008 a5 5 S seT el Olejle Ol ST (anb wlin 5 553l (25 0T 5 Dliios 87 a5l kel =Y
Ol Ol domty oSl 15T ol (65558 05,8 5L slaal ¥

Ol eg0slS g5 5 55T (Dl Olojl i S oy 5 Il 5 4 5 Do) Dl duns 5o 5Lkl —F
Sz.ravari@yah00.com : J siws suies 5 <S5 2SI s

~
“
\
q
£
B
&
£
)
[y
:
i‘.
§



mailto:Sz.ravari@yahoo.com
mailto:Sz.ravari@yahoo.com

J;’...J X O.:Y éw &5} b °)l€‘. LS'}JI » ES)}:’ 4 M CaP

S e s
oVl lews LB e sl il (Khattak et al., 2001)
A S BB Il G b S s b o Jl 21 4
Sl e Sl S5 Sl 15 oke b ST )
Al e Gy Codle x e 5 e x 21D
bug G0 4 Josw e (Ketata et al., 1976)
S5 oS ses B b s 05 sk sl
dietal, 2013) 555 0 J 25 Glodoms
2558 (S pan F gy Aoy A sl Syl a a5 L
Yoo Sl G b g 5sb 4 SUL 5550 )1y )l
W 8ol sy Slasly D Y5 Opke
22 @B 4 S Gl erets 5 Dde i G0,
IS Sl S LB e ST ks Mg
oo plin 5 353 0 O guoms Olgz (55 OB (5 oge
Olpl 5 Olgr ) ool 5o (B S0 s Lsw 5l m )
155" slsals (Bybordi and Tabatabaei, 2010) s ,\»
75 S st Fro¥0 s g )b w
51 S (Nemati et al, 2012) el sro C5las
el 5l eslial (g A3 55 age sla)Sel,
(Amiri Oghan, ol ¢, 88,55 lul o 3ol
sl 5 ,86E 55l 53 Slesenss sl 31 S 2009)
(S5 sl e (5,88 55 S ke
S ans plb a5 eyl Sl pan g0S S 5
G gkl 4 e Wl (o Slbosas L
SNl Jol (Farshadfar et al., 2013)s ;%
I gn il ollasl Cal (Sas 5 b 0B
SpdieS 5 bls (o8 Slio ) (& n sl b 55
Olge 4 Lly o &S dmen 05 sloesg) b oo
0 655 gl ST pgn 5 ol s
sl (Muhammad et al., 2014) x,5 ;5 eslizl
Sl 3550 53 el OALI 4 L byl N
0T 6y 5 i 5 (N 3,50 o llly (S5
5,51 » (Rameeh, 2012) sl o ab g o Sliw b
GCA:General Combining)  ese pdeS 5

oo

e T S IR

Monirifar, ) .S s ssdowe 1) (555WEST (5405 50,4
S 0 5de 40+ 550> FAO (glas, o7, oLl ,.(2016
s LI st B e Ol el e lage) )
5)ﬁat;ljl>qu;a;6u=,Gj|(\,\i@nth.t;f
(Flowers and Yeo, 1995; Munns, txs ol s
S 3 kT ST 6osd 5 58 glaess 2002)
Bybordi ) il o 1S A5 55 (oo 61525 Jul 5o
5K O b YF 350 Ol | 528 55 (et al., 2009
23S LHls 3 68 SbCaw e Ol )s b LBl
(Pazira and Wlodis ol a8 Calises Sla sl
ol 3ol pe e slaely 5l S Sadeqzadeh, 1998)
Floda sl Sy b Gl 55 polie Bl Sl eslinal S
S5 ol i ST L (LT 2885 b
oYL 5 S b YT il 51 eslizal (51
ol g b il e dibats 01 55LST ol I enlil
Sl Ll (o5 oy Sk S (5558 4 Jarw S
4 Jomte pB)l W5 (6l OT 5o Cahge 5 Dol 25
S5 bl ol 4 (Ko 3L e 4 5)sd
(Ravari et al., 2015) 5l ), Cov S arax
Slgiis Cogor o (| iy 55 05 Sl T Canle o5
M ol Coeal Sl Sl Glaasli
2 Sl Jelse e 5K lal il
5 il Si b el Cals ol sbasl
B8 cals s S5 Gl e ls oo 35T 5 ¢l
bbby Al gmop Cov Comer (S35 Lkl
5205 Jas oo 31 2151 B Dol 87 1S 03lin
&S sba (Sofi et al., 2006) wads 13 L o zws
SSE o P 5 JBog S 934 S5 sla
Wb oo JUsl 25l Sl JB gla S s
PPy et s RS- vy I R G W PN R
R P E -4 - P PR [ - ¥ ) N
« = 51 55 sl (Sharma et al., 2003) 1l s (...



TR slg ) osled A7 o (Ol 2 BLS 2ol 9 Caly) (g - oole dloxe

Doy B 355 31uka3 ¢ 23 S8 /00 6 555 31a5 ol S plis |
03 &ls Slaw (e Jb aal:f 03 s dlda
aiku”..\.bﬁa\.:fjsdbajgu.o)«}bj}hdjja&g-)f
s a
(Kempthorne, 0l,8es 5 Oy 5205 23y polel

3 s SpdesS 5 SISl a7, Cer 1957)

g b Sl oLyl bl

3 5 plnil o s
o g s

b5 1y b g5 Sla e Kk 035 1> sme
siasolis (g,LT Lil,a 9o s adlas 5y e
szWW%thgww@K&jC}J:?j
i 33 pY e e pla e 5 LIAL(Y 5 Y Jglis)
O o D& e Sl sl g (alf BY)
Sl i gl s 2ed 5 LY (pdlly clayles syl SO
s 5500 ()58 25 5 Jseme LT Ll 5 g5 a5
Sl B (S55 a5 ekl S S edalis
e Sl 51 (S5 £ 55 sl LT Ll 3 53 58 s
e sl S oyl sen 5 el (ol glaaal
Jeena) sud 5 Lo .ol 035 1S >Nl slaael 5o
Sana et al., ) o, 5 Ll 5 (& Sheikh, 2003
5 #s Slie ¢l S5 (S5 g5 25 6 (2003
Sl ull dis S 18 1 18 55 ¢S5 58 ) g0
)‘ hﬁ)udywﬂ:w&ﬂ C)}w )}?}Y’}Y d}‘v\?
\Auj 6:’%‘}9‘ Q\jsl S99 cM)QU» Slaws LS"M Lld
oo sl a8 sl a5 b 5 03 5 Slas OT J 287 (6l
FOT (s sl fud s ¢ il 31 il sls slols (Dliw
ULl 5o b s 5 bapY n Sls gme b Soslss Ll
&‘ﬁ‘;frd)\j\ oy Olas B SR C)L‘l«.ﬁv‘é&'
S sl s 4 Slaw ol JUl &S0l oa ol g s
D15 6 Fedoms ANl laasl 4 5L 5 Ll J;nga

)36‘#),3b)yowgs‘j,w)bayc:wd.u)b@m

SCA:Sepecific Combining ) .o s=> 5 (Ability
Wl oS SS gla bgy Sl eslizal b oyl (Ability
x5 s 33 Y 0 WS b IT gl sla W
45 L S (Farshadfar, 2000) 5,8 o« &) sm
Sl 4 0T 3365 ol WIS OB i) (215 i 53 Y
(Rameeh, 2016)55, o )8 4 s pbir 2 &5
by w9y 9 3Mg0
Jsl dlo 5o s pleil o5 Lo 5o b G oy
5 Bos s Y LIS o)l o2V 0 sl (VWAA-YYAY)
o) 25 b 5 a5 POlol Dlido a5
o) Gadls Sl a0 55 olege psd dad 53.0)
2 3L LS8 28 5 g a5 el dense
S5 553 Sl ST a3 8L Olejon il il
,g.uyuefm\a\,&‘u%gw;lm”u‘a
adlly o jan 4 S 55 (1FAA-44 ) 5 Le3T e3> Jlo
23 3bad JolS oS sk b 55 LB s o S5 VY e
riary g3 1Y) Jseme LT A b els SIS Y
2 o3 M) 50 ST L LT o = b 5 (e
©o3S pjsaT 5 Olisios S e Sliions 4850 53 (2
ST e s 8515 G5 )50 Ol ST acks mlis
Sl 4850 ol OT (6558 g0l ST £ b 55 o
50V b ST Sl & 2y e i) o /P
bl ST 5 2 b LT sl 288 15 etz
S oslinal b a8 A oslitul o p wier w3 F (6osd
OT os o gara 6 S 55 (NACH) J sane S
D fold &S a b ekl e etes ) (o3 AY &
dold 5 o (Lo Fr bghs Aol 5 e 5o Jsb 4 s,
Avsgds Jols &S5 1A g bt 69y 5 e Sle Ve
5 &S 05T s ol pas 48 5l ey 2 s,
Qg0 Vv pslie o a4 bSOl 4o 5
m,,\@;cujlwb“pcojt)\;_(ﬁﬁrf};
Slp ool by OWae 5 Joi Olald
L ogs jl Sl we Ve dby e Dlie (gyls piilasl

Jold g 350 Do 3 8 Ol S S a Lo



J;’...J X O.:Y éw &5} b °)l€‘. LS'}JI » ES)}:’ 4 M CaP

sl o g) Olse 4 SPN192 i (s s
b Oy B 595 3l Cteo o 5005 53 L 5 (o8 O s
IS (Dol g a5 (S (255 S @ a5
5 SPN180 ¥ (o)l Ll b 55 55 58 o O guoms
Sy e esme 62l 5 b RGS003 s
A g e Fp GG S 05 03 The
1A% ¢y 5553 w15 31w ey 55 J gk Dlas &Sl
1Bl 6wl 15 055 5 oS s ey
Sl Fseme kT Ll 3 55 1 (il wal s 5 Slas
@l 5m 059 9 ey g5 s wls sl ¢y 5 J b Dldo
o= o> Dalgon 5 SPN193 -l ol s 4ils 3 Shes
41y s SplS S R 5 b (ST s
Slao Gl 2 50 o S5 Ll ys disls olazsl s
5 &l 5 055 0l 3 eyt Sl (e Jsb
SPN193 s 5 0¥ 5 % o€ s als 5 Shes
oY ey 5 4l slus i gl sDalgon
6 pdsesS 5 palia o 5V, SANS6 . ,SPN193
Sl T Lo 53 5348 ol ol 5o dmbls |y (o see
Dalgon s 5 SPN193 ¥ cwls 5 Shes oo o
S5 @bl D amals GV peses S S
3353 Silee Slio (11 LIS Sl S (o s 2y
(A 5V dslir 53 G585 5 Jseme LT Il 2
Ot o el (N0 I E )3 Ll o 03,97
Sy e b3 gt Caltie Slio ol L S
SPN192 % a5 8 78+ b sy sldw Cadw
Gosh A5 8l 5 Jseme LT Ll 5 55 RGS003 x
o sllas (sl 335 e I SPN179 x SANS6E v 5
), RGS003 x SPN192 Luls 3% LS 5 sy
GlelisdnS 5 osd A5 5 Jseme LT lul2
Sl Lo Oy U 555 ol Lo pallss sl (g 55
SPN192 x Jals 3% S5 oot Jsb i
Goss A5 5 Jseme LT Ll 55 a5 Dalgon
SPNIBO 33 sy ps ooy (slooi siisS 5
SPN192 3% 5 Jsems s)WT Ll s 55 x Dalgon

Ml 3 g5 ekian 0l 25 5 Jbe s T Lkl e o
25 OLS 5 G 03 (oo S pdi S 5 B Il e
33 20 Slie ol Gl Sl s 5L
Jb s LT Ll o 55 wlsylpe 055 7 4 JtalesT Ll 5
Sl el Ce sy SIS &S sy S 5o
Fos X Y g Slin a5 el 4 iS04 2
S s X Y 350 g s s da Y Sl TS sl Ol
LS 5 o bV gae s e andllas 5,40 Slis b
SOl o Azl 5 slize gla 1S |y (il (gls 25
SrlS 7 Sl a4 psee GadiS 5 Ol
3 e $ays T (F Jgde) 45,8 5,57, oo st
S 05 Il Jes & Gl ol sdiasilis &S
S:figowjblﬁ-..s)\:L»QTé::JjJJ:S):LgJJ&
21 e Slho i 53 DG Sl Bl o Sl 1 i
Rameeh, 2012) ol ods )18 JS Sllas
ol dls & 0l Ol s mls (Kang, 2013
Jsb Gl deys AAY I Slie (g 0y il
Dy e Odey B 59y sldad (gl g doys Voo B ) o5
Sls OLEs e see (8 p i ity Q\xtﬁrfml:j\fliﬁzlﬁ.o
el i e bty 4 S (S5 lsls
NpOisa by sosas 6 p iy e o 5ol
4 by e (M) OT Hldis op 5 o 5 (OAL/VE) &ls
Syl s s al s S
E S S 5 OIS pslie (7 50) Jglis s
Ll s 93 55 pwyp sy Slaw b5 s 5 Y
Sl & ol Ol mls Ll ol 3,91 55 5 Jley
Sho 2 sl oY (e G lieS S e Gl
o S kS 5 A Sl a a5 LAl s e
Sl o Sl 55 AL o D) (A 31 Sl T sls
clide 53 (S5 Ot adiaslis eses S pdbaS 5
ST Lilps 5o Adle B a5 Sliv ol LY
W23 55 5 SPNI1BO Y clay¥ o 5> Jsams
5 e e SahieS S polie L RGSO03 s
Lyl s 55 e wlE Pl 8l g 53l e

o 0> s Dalgon Y Y s 58 o AT



TR slg ) osled A7 o (Ol 2 BLS 2ol 9 Caly) (g - oole dloxe

SledisieS 5 o5t 5l 5> X Dalgon

AL plaly o5 (oo s



TR slg ) osled A7 o (Ol 2 WBLS 2ol 9 Caly) (g - oole dloxe

5 SPN193 0¥ & bssje 6555 25 5 (Jyeme LT
Sldal I S oS gl 0T 1 asl . Dalgon s
SPN193 - Wl Sl 1 il o YU 3 Shes ¢ >
e 5 T Ll 5 s ediasdlisl Wiy ol e « Dalgon
AL e POl Glaaal s 5o il e o8 AT s
5 Jby Ll,s 5> SPN192 x Dalgon slacf,ss
L ooss A5 kls 55 RGS003 xSPN179

S s Sl S 5 polie b VL ) ol
o JB 5oy bS5 o g s > Slas o ki

S Cdeo (gl Ldg e 0 Al Sl S
Lyl s 55 RGS003 x SPN180 3% oS 5 oy 55
Lyi,s 55 SPN180 x SANSG W 5 Jsers ol
S Sl Ly 255 (oo pat SlaokishoS 5 A
SPN180 X 33 Jsaxe (s kT Lol & 55 ails 558 O35
SPN192 x 3% (g,ss is ul,s ,5 5 SANSG

Ceo Dy g5 oo el iS5 Dalgon
3L amme Jalse 5039 (Slodomy 315 sl 3 Shes
328 S S 5 M 5 b NS e 56 0T

Lold 5o a5 leiT slge o Sdo ol L DL s

o lo3T 53 oolitul 390 S i 9 B (Y olwl -1 Jou
The names of rapeseed lines and testers used in the experiment Table 1-

LAJ:..MJ Us&ly
Testers Lines
RGS003 SPN178
Dalgon SPN179
SAN56 SPN180
SPN192
SPN193
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Table 2- Line x tester analysis for different traits in rapeseed genotypes in normal irrigation conditions

MS
J::&;Cu BL M-;)‘ O Uj)) j)‘) d)iﬂ i Sl )‘ﬁ@)ﬁ GSL).G
Source of Variation o gl Lo s G s Al e 4l $ls s,
157 al:f ‘SAJJf Odewy 33 ol:f BY) 1000 al:f B
Kernel .
Plan Daysto Days Pod . Numbe . Grain
s> Sha Weight .
t 50% to leng ¢ r of €19 Yield
df heig floweri matu th R pod /
ht ng rity Numb  plant
er of
seed /
pod
Replicatio | s 2 297. 104.15 6009 03 88* 1398® 0.011™ 577™
n J 1* ns ns 3ns
Treatment L; 22 530. 150.8 1219 12 2169 18335 0.18** 60.8*
e 8** *%* *%* 3** ** *%* *
Parent L. 9770 227.1%* 1842 16 3177 2618. 0.21** 107
Ui 8/ 9** *%* *%* ** 9** 1**
Parent vs Sl oy 10 804, 295. 409.0 2.6 6821 618.6* 0.26** 10.64
Crosses e : gx* gx* *% *% *% * ns
s SO
Crosses W sy 14 287. 1024+ 7022 09 1333 15277 0.15** 41.2*
953 6** * 6** ** *%* *
Line Ly 4 637. 20352* 1387 13 2459 27673 0.14" 93.61
o g*x ns Ixx * gns *
Tester .. 2 314, 11442 36.35 29. 19.29" 850.69 0.16° 37.2™
Do 2ns S ns 7** S ns
Line x .sx .y 8 105 4884™ 4444 01 6.21% 1077. 0.15** 16.02
tester Do > 7 ns ns 1ns 1** **
Error Le 44 840 3988 359 02 219 45.37 0.03 3.1
3 4

dLoys) 50 dk}l@.ﬂ)é)\)&ﬁj)b&ﬂﬁ.é%jA;.Zeleeleje'.:-gns
ns,*,**: Non- significant, Significant at 5% and 1% probability levels, respectively, df: Degree of Freedom

Y



J;’...J X O.:Y éw &5} b °)l€‘. LS'}JI » ES)}:’ 4 M CaP

g il Loyl pd 58 (357 Laliske Dldo (Gl yud x eV (bl 4 25 - oo
Table 3- Line x tester analysis for different traits in rapeseed genotypes in salinity stress conditions

MS

% mle ey gl o g Su Jsb Sldas Shaw e 05 Ses
Source of Variation s15T oS Aoy G o5 &5 oS &5 Gls s,
< Plant Y N Iy oS s 1000 o5 s

height Kernel .

df Daysto Days Pod .. . Numbe Weight Grain

50% to  lengt UMb r of Yield

flowerin  matur h e?rgf pod /
g ity seed / plant
pod

Replicati A 20 1601 823® 0116 091 523° 0.003" 15147 207.2
on s * G**
Treatmen s 22 1606 67.23** 0.54* 1017 32893 0.21** 11.18* 8457
t - 9** * ** 6** * 9**
Parent ol 7 288.0 93.51** 0.82* 1391 37145 0.33** 15.61* 1097.
- 1** * **x 7** * 1**

Parent vs 53 oplly 1 151.3 98.96* 0.03" 1.31" 1140. 0.78** 2.79™ 434,
Cross ) gx* * s s g3** g**

SN Jlae

s 14 2985 51.82** 0.44* 8.94* 3230.2 0.15** 9.57** 470.8

Cross L$9>L 2ns * * 1** 8**
i .y 4 1511" 101.22™ 048 1441 59024 0.14™ 1592* 581.1
Llne U'.'. S ns ns 1ns * 8nS
s 2 3142 0.06™ 0.95™ 12.61 40416 0.33" 20..60* 1099.

Tester gns ns 4ns 26™
Line x iy 8 111.8 40.07* 0.28 5.28* 1691.2 0.11** 3.63™ 258.6
Tester ) 7** ns * 7** 2%*
Error L 44 4.85 16.99 0.34 054 66.34 0.006 231 3764

w,:.\,bJub\cbjajlag*»,,b&‘#ﬁb;.,.gjsaf:e;e-:;e}-:;u

ns

ns* **: Non- significant, Significant at 5% and 1% probability levels, respectively, df: Degree of Freedom



TR slg ) osled A7 o (Ol 2 BLS 2ol 9 Caly) (g - oole dloxe

Sogv g Jby tulyh 35 Cudld 4350 1uSle 9 O Jos 0950 (o gas 9 (0908 SN oSl é)jTﬁ—f Jou>
Table 4- Estimation of broad and narrow sense heritability, gene action and average degree of dominance in normal
and salinity conditions

1 pyee S pd Sl I sas 6l Sy Sl e Kl 85 Jes

%Broad sense %Narrow sense Average degree Gene

Heritability heritability of dominance Action
Traits Sl Ly = doi doi s
Plant Height oS ¢yl 90.92 97.79 89.28  84.19 019 057 2724 310
Days to 50% flowering SUETD G5y, 86.74 99.07 84.41 78.49 0.23 072 1818 191
Days to maturity Ok, 6 5553145 100.00 100.00 88.75 88.75 0.50 050 394 394
Pod length oo b 85.92 97.74  77.06  82.39 048 061 435 268
Number ofseed / pod o 3 Al slus 94,29 98.16 86.67 84.25 0.42 057 568  3.03
Number of pod / plant G303 e s 94.29 99.47 86.67 85.05 042 058 568 295
1000 Kernel weight <> lm 055 90.88 98.80 58.74 78.91 1.05 071 091 198
Grain yield o€ s alss S 97.75 91.91 89.890  87.43 042 032 572 974

ijs)lgTqu)z)e ol (6 5 03Il Dlho 4 HI s s g by ¥ (g0s Sy oS § gl -0 J3u>
Table 5- General combining ability estimates of rapeseed lines and testers for studied traits in normal irrigation condition

Lines Testers
Las&.ly a s
Traits Sl | SPN193  SPN19 SPN180 SPN179 SPN178 | SAN5 Dalgo RGS003
2 6 n
Eé?g;[wt °‘:fﬁu5)‘ 11.62** 5.6 -7.6* 6.18* -1.16  5.04** 3.89
Days to b 5y sldas
50% UE B 5.53**  -4.02 -4.58* 4.53* -1.47 -1.36 3.18 -1.82
flowering < '
Days to b 55 ol . .
maturity . 5.56 -2.67 -4.33 2.11 -0.67 -0.31 1.69 -1.38
Jsb
Pod length 0.64**  -0.18 -.32 0.07 -0.22 0.04 0.47** -0.50**
et
Number of 5 &ls sluws
seed / | 2.62**  -0.05 -0.82 0.62 -1.38** | -0.04 1.16* -1.11**
pod oo

Y¥
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Sldas
F“,'(;‘dmpb,g;ff ot | 1356%% 344 -18.7*%  10.33%*  -17.67 | 8.60%* -4.04% -4.64%*
Gy
1000 J» 058
Kernels } 0.04 -0.08  -0.17** 0.13* 0.08 -0.06 0.12** -0.06
weight <l
Grain als ajgla.c
yield elf s 3.87** -1.08 -3.26** 2.95** -2.47** 0.48 1.28** -1.76**
M)s\ijLg:a-\c)aM):)bdw%..;J:«{:**jxe
***: Significant at 5% and 1% probability levels, respectively
Sa9 hid Lalyh 50 b (6 5 03Il Wlho Ha 31 b yiud 9 1 (¥ 0908 S S 5yl —F Jou
Table 6- General combining ability estimates of rapeseed lines and testers for studied traits in salinity stress
conditions
Lines Testers
\A@Y a s
Traits Slas | SPN19  SPN19 SPN18 SPN17  SPN17 | SAN5 Dalgon RGS003
3 2 0 9 8 6
Etla?gat oS Cu‘“i‘ 8.63* -548** -197* 2.74** -415** | -0.19 0.88- 1.009
Days to G 5oy sl
50% o 4.87** -2.02 -0.68 1.54** -3.9** | -0.82 0.10 -0.015
flowering <> °'F
Days to b5y sl Kk * 0.08 * *x *%k
maturity o 0.41 0.05 0.15 . 0.14 0.06 0.23 0.27
Jsb
Pod length | 1.80** 0.36 -0.61* 0.03 -1.6** 0.47*  0.64** -1.6**
8-k
Number of 3 &l sldw
seed / ’ 3% e 1957 345 |1ume 778 180
pod oo
Sldas
ch;JdmpblZ[]tOf 2ot | 0026 0002 -0.18%*  0.18%*  -0.047 | g pus 017 0015
sy
1000 615 5158 05
Kernels 1.94* -1.07 -0.86 0.81 -0.92 0.29 1.08** -1.3**
weight
Grain 4l s Sae | 13 g
yield AE s - -4.53*  -6.5** -1.64 -1.97 -3.02 10.9** -6.68**

M‘)J\}aJL&.}‘C&.&J)J‘J&&A})‘J&AJ‘:;%;4..':')'&')'&_5')'&

*,**: Non- significant, Significant at 5% and 1% probability levels, respectively
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Table 7- Specific combining ability estimates of rapeseed crosses for studied traits in normal irrigation conditions

Line x gwol 0t b, Jsb PPN, sl Spois s Ske
tester _ 38y
oS Lo N gl o T «ls 4l
Plant 5 O pod Number — ..& s 1000 oL s
Height Davs to Daysto  |ength  of seed/ Numb Kernels Grai
maturit pod umber  \weight rain
50% y of pod/ Yield
flowering plant
SPN178 x  1.33 5.93 3.93 0.03 0.89 19.53** 0.091 1.12
RGS003
SPN178 x  -2.27 -2.73 -3.8 -0.20 -1.16  6.07 -0.094 -1.99
Dalgon
SPN178 x  0.93 -3.2 -0.13 0.16 2.04  -13.47** 0.002 0.87
SAN56
SPN179 x  2.89 1.27 2.16 0.15 011 4.2 -0.031 0.25
RGS003
SPN179 x -2.71 -2.4 -1.24 -0.02 018 -24 -0.59**  -0.14
Dalgon
SPN179 x  0.18 1.13 -0.91 -0.12 -0.29 -1.8 0.090 -0.10
SAN56
SPN180x 5 -0.29 0.27 0.071 0.89 20.53** -0.27** 151
RGS003
SPN180 x  -4.6 -0.96 2.2 -0.14 -1.04 -18.07** 0.007 -2.57*
Dalgon
SPN180 x -0.4 1.24 2.47 0.06 0.16 -2.47 0.28**  1.05
SAN56
SPN192 x  -11 -5.84 -6.4 -0.07 -0.89 -22.91** 0.24**  -1.59
RGS003
SPN192 x 7.4 5.49 4.53 0.29 2.18 14.16** 0.15 3.98**
Dalgon
SPN192 x 3.6 0.36 1.87 -0.21 -1.29 8.76 -0.39**  -2.39*
SAN56
SPN193 x  1.78 -1.07 0.04 -0.18 0.78 -21.36** -0.3 -1.29
RGS003
SPN193 x  2.18 0.6 -1.69 0.08 -0.16 12.38** 0.009 0.71
Dalgon
SPN193x  -3.96 0.47 1.64 0.11 -0.62 8.98**  0.021 0.58
SAN56
SE(sca) 5.29 3.65 3.46 0.28 0.85 3.89 0.09 1.02
M):,\,aJL»\cL.U;)\;&M%,;; ) e g %

***: Significant at 5% and 1% probability levels, respectively
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Table 8- Specific combining ability estimates of rapeseed crosses for studied traits in salinity stress conditions

Line x tester ~ gla,l  do)s0r G5s sy Jsb 4its sl sl Aposs Sk
oS > K Oy b (o o 03 Note 4l 4l
Plant Days to Days to o Number oS s 1000 oS s
Height 50% maturit  pod ofseed/  Number Kernel Grain
flowering y length pod of pod/  Weight  Yield
plant
SPN178 x o 0 A%
RGS003 1.29 3.38 0.23 0.13 6.58 0.01 0.04 9.42
SPN178 x 0.22 3.16 0.39** -0.73 -24.18** -0.08 -1.43 151
Dalgon
SPN178 x ) . N
SAN56 151 0.22 0.16 0.6 30.76 0.07 1.39 7.91
SPN179 x . ) o o
RGS003 3.9 1.29 0.14 0.8 9.91 0.025 0.05 12.2
SPN179 10 5.84 0.19 0.6 -5.51 -0.15%* -0.67 -3.16
Dalgon
SPN179 x _ *% *% _ *% *% *% _ *
SAN56 6.7 4.56 0.33 14 15.42 0.13 0.61 9.09
SPN180 x
RGS003 6.18** 1.6 0.08 0.91* 7.31 -0.14** 0.41 1.02
SPN180 x K *x%k  _1 RE* *% _ - -
Dalgon 7.22 2.6 0.22 1.6 27.71 0.08 0.04 3.71
SPN180 x P . )
SAN56 1.04 1 0.14 0.71 35.02 0.22 0.36 2.69
SPN192 x ) 1 g sox ) 7.8%*
RGS003 2.38 2.07 0.39 1.8 10.42 0.08 0.27 7.8
SPN192 1.89 14 0.38** 1.9**  10.49** 0.21** 1.54 11.7**
Dalgon
SPN192 x N _ Kk - *k - -
SAN56 0.49 0.67 0.006 0.07 20.91 0.29 1.27 3.87
SPN193 x
RGS003 1.16 1.62 0.05 0.02 -1.24 0.02 -0.23 4.02
SPN193 x4 g 1.49 003 0.8 -850  009** 059  -6.38
Dalgon
SPN193 x " * 0 10%* i
SAN56 6.04 3.11 0.02 0.16 9.76 0.12 0.36 2.36
SE(sca) 1.27 2.38 0.11 0.42 4.7 0.04 0.88 3.54

Ao ys ,adwtcla.w:.)u@#%;y**,*
***: Significant at 5% and 1% probability levels, respectively
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Investigation of Salinity Tolerance in Spring Rapeseed by Line x Tester
Method

A. A. Saberi*1, S. Z. Ravari?, A. Mehrban3, H. R. Ganjali?, H. Amiri Oghan*
Received date: 16 July 2020 Accepted date: 18 Ceptember 2020

Abstract

In order to evaluate the salinity tolerance of spring rapeseed varieties, 15 hybrids obtained from the intersection
of 5 lines and 3 testers with their parents (total of 23 genotypes) in two conditions of normal and salinity irrigation
in two randomized complete block designs with 3 replications were studied in 2009-2010 at Kerman Agricultural
and natural Resources Research Center. Significance of the effect of treatment on all studied traits (a total of eight
traits) under two irrigation conditions showed that there was sufficient genetic diversity between crosses, which
justified line x tester analysis. Decomposition of hybrids into their components based on line-tester analysis
showed that the effects of lines, testers, and the effect of line-tester in terms of the studied traits were significant,
and the lines had different reactions in combination with different testers. Estimates of more than one for the ratio
of the mean squares of general combining ability to squares of specific combining ability showed that the additive
action of genes has greater role in their genetic control. High values and low amplitude changes of broad sense
heritability showed that genetic variance was greater than environmental variance. The lowest amount of specific
heritability for the trait of 1000-kernel weight (58.74%), and the highest amount was related to grain yield
(89.89%) under normal irrigation conditions. Crosses SPN179 x Dalgon and RGS003 x SPN179 are the best
hybrids in terms of grain yield under normal and salinity conditions, respectively, with the highest values of
specific combining and are recommended.

Keywords: Hybrid, General combining, Specific combining, Co-dominance, Over-dominance
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