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Extended Abstract

Introduction and Objective: oilseed rape is one of the most important oilseed plants for
supplying required oil and its products. To extent its cultivation area, the introduction of new
cultivars with higher genetic diversity is necessary via breeding programs.

Material and Methods: To establish of new genetic diversity and evaluation of genetic
parameters, the 11 oilseed rape genotypes were crossed in full diallel method; consequently,
different traits of parents and their F; offspring were evaluated in a randomized complete block
design replicated thrice.

Results: Analysis of variance revealed that traits including days to flower initiation,
physiological maturing, plant height, number of pods per plant, number of grain per pod,
thousand-grain weight, and grain yield were significant. The genetic parameters analysis by
Griffing's method | model Il showed significant GCA, SCA, and REC effects of different traits
which represent the evaluated traits were controlled by additive, non-additive, and cytoplasmic
gene action effects. Analysis of combining ability represented that among parents, genotype
SRL-97-1 had the highest GCA for physiological maturing, number of pod per plant, thousand-
grain weight, and grain yield. Also, cross SRL-97-4xSRL-96-20 and SRL-97-15xSRL-97-3had
the highest SCA and REC for grain yield, respectively. Besides, the broad sense heritability was
higher in traits such as plant height, number of pod per plant and grain yield (H2=0.99);
meanwhile, grain yield had a higher narrow sense heritability (h2=0.39).

Conclusion: Consequently, results showed that there was sufficient genetic diversity among
evaluated genotypes in which the achieved diversity from the crossing of these genotypes could
be applied in cultivar introduction. It is recommended that, genotypes with higher GCA and
SCA are suitable for the foundation of a desirable population for selection of promising pure
lines with higher yield attributes.

Keywords: Combining ability, Gene action, Heritability, Yield


http://dx.doi.org/10.61186/jcb.15.46.11
https://jcb.sanru.ac.ir/article-1-1376-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.46.11 ]

£ VEY ksl /55 0l /amasly Jlo /sl ol oMol asliings, @W
Sol o gilin 5 (55,5LlS gl SIS

"@u’}e’ d&"
Sy )5 WNigld g, 4 155 slacuisij 40 (£1)5 pie Slho (S5 b sl )b 3,91

AP . ) «ale
Ol o5 5,988 g 9 higel «liiod Glasls (S il (xbo lie 5 (555988 2590l 9 i 3 po (£l 85 psle Sliiow ik -
(k.peyghamzade @aree0.ac.ir : Jsgue o g3)
Olrl @5 <5398 @y 9 Whigel i plojlo s g Sl 4 9 ol Sl dunge -
VENBIN 1 pdy G )b VYWY cedlys fo )b
AR N IR R EEPCY- Y

by 2,52

2 )] (Byma ] S s dmogs (sl sl 3l 390 WS 5 (19 el e gy A LS (e | S TS 1B g dende
el Slolyd Comal s (o315 slaaslyy a5k 5 VL (S5 g9 L

535 03l (I JolS” Wligls gy Sl eolisal L IS 03lae igi3 033 (S35 sloyially (sl g e (K55 g5 dbml Bun b 3 hg, 9 Slge
8,5 )8 byl 3)90 1SS aw b (Balad JelS slacSsh sl B 3 Fa Lo g (plly ilisee clio

> 50 Al ol olS )3 e yed Sl b8 eld) «Sojgler b iy B jgy ¢ S £905 b gy Slao aly lis ey il )l 4y o taidly
28 2 Loyl on 2 BB (S8 £55 329 Sl @l onl g Bidse Jobs (S g syl ) a3 Shes 5 &l Sl s
Clio JyS Sy 4 ol oL I Gilisee @lao REC 3 SCA GCA (sla il ls opdgr lisine pgd Jbo St )5 sl ooy b (S35 slayzal )b
Wb SRLO7-1 gy cnlly ol 3 &8 ol i e ndieeS s 45 D9 owdhgins 9 s (ol (ol Sl lawgs (g2 3590
SRL-97-4XSRL-96-20 M « yimo g1 4 3,Kkos 5 &1 Jl0 35 sy 1 ey Shiad «Sufolgniud (s Sl sl GCA Jliho oyl
5 Loy 0 s i W gl Glawo weMleds Loy &ild 5)Slas (gl REC § SCA Hlads oy yids gyl gy SRL-97-15XSRL-97-3
D (Mo )2 YR) ogad (g piycilyy op i )b ab 3, Slas 5 W05 (1o )d W) ogas (g pdscilyy Hlade i gyl aly 3 Slos

laeisi} nl (B 51 Jols 55 aSispsboar o) 3525 (B (S5 €55 o 290 Slocin) ) 45 b (LS @l (S gy 105 g A
b 2l Wy car cwlie Camer S JSt5 e YL SCA 5 GCA L alacaisl 0,5 )18 (s)bpose 2590 pB)l (Byme (slp Wl e

S of bl Bl s b Gl Jos o0 (il 1518
@ b (el gy s slp G5 J ) Cumex
AXA) sl ol cmt] Flo in o sl YL
oo st 3 e WS syt (S5 g5 iz
e Slio plo g 3Slee (U5 dgu0 > 42 390
das Jos 0gou (gl jekaieds (YY) cuwl (goladl
(odlpay sladoly ;o 5y Ally Gl ¢ SCA 4 GCA
OANY) Libo oYL SIS lls Dy w355 59,
<YL b Sl Cumer 5 by dulEl il aexg
2 b (Ml Glaghy) plo b dwlie ) inS
il Bl g Il e 53 b B Mol &S s
S mlgs dedgw e 58 g Codle dler Sl g
Cpdcdlyy 5l dlal (F) ohlKen 5 Loy (YNANP)
a5l) oy ANAY b (a8l jlad) o yd AF/+Y jl oges
) Loy3 OFIAY | pogad sphcdlyy 55 5 (a5
oS 1y (Leyd sasls slaw) dop AV/EY U (48l
s DHA ooy 5 SPNL jrus simsb by o L3S
g (eges phieS S okl ol SPN30
S5 sla el gladdllas > (V1) ohlSen g (Eblio,
3y90 1y Plighs dos (B 2yl S LB o 13I8 Y can
G sl w3y 4 50,8 GBS g Wb L5 b
b SBy98 18) 9 Cute (g0 SrhicnS S Ouyide
SpheS § D9 (B (pges SphienS Mo (il
b aMb g sl b M alls Wl 93 5l (36 cogas

Higd e ot Y3 Slas b alo Shs
Srdcdly (o Jos  Slas (s plicaS 5 i gl sWoejly

EVRER
oLlS p e jl S (Brassica napus L.) 138
o Cunl (g 20> Ve g gy 2o o b g, Al
g sl (ol (gmuo ookail bl b
b 9 9y S5 51 IS adlio ()l (59l
OF ol Cae ple oy olS Omepe Ol
S g3 4 a9 L L(VFNATA) L] o Jlosty STyss
b 4 Yo 5l 5 g hwly o g Al o)l
Lyl j3 olS opl (lon 9 O Llys 51 (clodyins
9y me o L IS CtS 5 oo cidpiy 9 S8
P ok 2 ol Gl ) aw &Sgpsba cul SRl 4
Ooaee YY/¥ L S aulio YO/O b plys Lo yds VeV Jlo
LS i V5. O] Sl s &5 Bb o 1S by 5
25 gaw b dawg (F) Al IS 4l o5 e VY
e85 b Byl (Byme pilina il 53 ohga LIS cuis
sl 3o)b 5l il 3blie gl S5 9 YU (S
3 0f Jos g9 9 o phicdly Olie 4 (S
LI5S o Ltlod S3151 b e pl5,) 3l kit (Y4)
3 (SCA) (ogas 5 (GCA) (ogoe spicaS y il
PB) L pals lagnY pe (S sbpadls dex
38des (S g (o8 Joiliy (I3l (el Al oo ()b


mailto:k.peyghamzade@areeo.ac.ir
https://www.openaccessjournals.com/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61186/jcb.15.46.11
https://jcb.sanru.ac.ir/article-1-1376-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.46.11 ]

S 3lge

293 SplicaS § (oges S pdieS § obi)l lp
WAV elys Jlo o S (S el plo g
Ssh > (1 Jai2) Fo i 1 oley i) M 5las
Foocdy om Aol bogpe iy kS o (B
9 5 e V0 Lo o) 59y Wigr alolb 5 (550 5l
B culS olo Ll pad damd g ol e 31 dmy clilS )b
W 5018, b 8oy Jlils gl o JB 55 s
s 00 slaw Wlg VY o b SW pll 5l dey S0 00l
(€l )V ggoome 3) wsSas 5 pafitene (S ) ol Fu
WY ol (WAAAAR) ey ely; o o b ol
a3 Jols Frogls 00 oy V) Jeld cuig
5 )3 sSae clo BN I Jols Fi zl5 08 5 pabtws
Jeg i) Jlag o olai JolS slasgly ool )b
o3y o Aol b (e gl YA S Coline) (550
o515 b e Bl Ve 3y (9, g alols g yie ol Y-
ww ) (@ye o 2 B TV 9 O > G2 V) ol
B 59y olawr ale Slaws Giagh opl j0 Sadb S LSS
g g «SSelnsd ey U gy ol (25 £y
o> 50 ab ol olS ey dlae o e Sle)
3)90 (M 13 p)SokS) by 3 Sos g (p)5) &> 150 ()59
C«uﬁl.)).g 9 Olaw d)l.)).gﬁaf}‘.).hlg. us)f )I)B )
I o yghiens e iy 93 &5 50 53 Sy
S g g 3 38 o] (> gty (St
Slp able Cppon by I w9 @SS
A5 pslaar sin s ySosl
&bl Slwlce

L odly Guilyly 430 daodls 09 Jloys 080 5l am
worpt g A bl (YE) UF a5wd SAS il
osbly gl F1 gls g lly slaceigs S
SBEW (pogad GuhedS S (opes SphieS S
5 o908 iy ol g BIB uilyly usSas
Jo S5 gl by bl g e G (pogad
(V¥) PBTo0ls (V. 1.4) ,l58lp 5 51 aslizsl b (Y+)\) pod
izl Sy s 4,5 5 o 5 4y 250
13,5 duslne o abal,

) 207
Baker ratio: 297 4+ o2
g N

5 o9os SneaS 5 by g 0l 9 af ol &S
Al (pogat

Oyl el s g 03ljpliy JloS
VEY a5 /55 oot /ol Lo /is],5 ol ool aoliingsy

YL plie (V) phlen 5 (gl 29 Jlade (g yidin il
5 Ll ol gl o> YWED ) (egee (s pdacilys
&S 060)S" o )35 1y (als 3 Sles (gl duo s AV/ED o &g
osbyly & G (S8 by o ke QLB
29l slagdyy J (S Hgba Adbe lame
Shr S gy @ Jlab @i ey (S lajel)l
i) canlio 6ylol Jsa 31 o3lizol b Ldgy cpl 53 ad
Ol e 9 3980 391 SCA 3 GCA I (o3 il )y
e (W) Sedie a5 (S85 lipl 4 by
9 1 e Clao By Sl 090 (gwyp GRae
opad o (0908 SpdieaS B b s nyte omd
slp Vb (S5 ge8 b Cumr S obml e YL

Bl pp il slacnY gl

L9 9 9o
ialojl (512! Joe

—A8 5 WYAV-AA Jlgze elys b 93 (b oep oyl
(Ao (Blye) Q55 ghyglis Cliios o] > VYAA
wi;l:.n &l Olf)f uL\M}).Q(w W JOS lemlf Ol;;»‘ 5
bl ately «yia oo FAV Ly 4¥lo S5,k sl
cbw e 00 gyl o5 le dyn Ve AVl oled
2 0,5 b s A Loy eVl slod (1:Sile 5 by
g Jod asl V¥ 5 aids OF s ¥ Llilss S
D8 (b asl O g adBy V¥ s OF Sléles Job
Gy 5 Jume Jab Sy Ysoms aihis ol 53 )b
P9 e Jd by g p)S L Juad Sy abuogey
=l Gldes

Sy gl (Shnd @b Jold (ej g Sllos
ol el b plsl (V) T3S ctS” Joallygis 3 0
O D 03] Sd w9 b dsyle Ll glate
i 31 odizal b (o 55 20 ¥10) (M5 i cile
235 (A 4y je gaw )3 CElESy Heba ()91 cudy
bylswe SB L S dbwgty (s jobay oM
9 b (Oieyis g (2ME dlge 9 395 Bpas o A
Sy b pbl SB el @l bl el
3 &9y 395 pouiSy olyon a dwly 5 0)aud 398 ales
355 e ad Bpas (oj 4 CudlS b plojer 09l it
5 03,5 eolatwl s Jalye 0 Sy O ygods &
#0950 sladle g Sl Gy 0 (Sp phs Aoy
PR D9d e pbsl gwd Cjgon iy (35 S
35 I slaaomis jeb 5l J8 g iy (58 4Bl g9,
sialojl asyje aw 53 (soluwe s & ool 4559 i
S Sl sanlie e > by e b A i
5 Jedlljgied (D ord aog gl iScedl g b iSale
b odlizl (V) 1515 3Jgs


http://dx.doi.org/10.61186/jcb.15.46.11
https://jcb.sanru.ac.ir/article-1-1376-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.46.11 ]

el syl (o 5 03iplin JoS

N Sy S gy gy 4 151 slacss )3 (ol pre Slao (S5 sl el )b 390 0

Table 1. Qilseed rape parents used to full diallel cross
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Table 5. Estimation of specific combining ability effects of different traits in oilseed rape offspring
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48.16" -0.02™ 2.90%* -52.46** 3.30%* 0.01" -2.01%* P1xP;
145.47* 0.36%* 0.73™ 108.95** 8.12%* -0.24m 6.28%* P1xP3
-114.97** 0.02" 0.38" -46.87%% 11.89%* -0.50™ -0.34" P1xPs4
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ns, not significant; *and **Significant at 0.05 level of probability, respectively. Genotypes code consist P1: SRL-97-1; P2: SRL-97-3; P3: SRL-97-4; Pa4:
SRL-97-5; Ps: SRL-97-6; Ps: SRL-97-15; P7: Dalgan; Ps: SRL-97-24; Pg: SRL-96-11; P1o: SRL-96-20; P11: SRL-96-22.


http://dx.doi.org/10.61186/jcb.15.46.11
https://jcb.sanru.ac.ir/article-1-1376-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.46.11 ]

\\%

gl el g 030l JloS

VEY lianls /¥ 0)les /o35l Jlo /sely5 LS ol acliimgsy

ContinuedTable 5. Estimation of specific combining ability effects of different traits in oilseed rape offspring

— &N : 5 = 3 - —_ = s - * 3\
~ D2 . é»g\fa A 2,95 33 3 «3:9@ E Se-§ n 0
EREN g 53 2957 o P35 7T 58%  Ww3RET S T8z 5 44FE sz
—-404.43** -0.10 ™ -155"m™ —-27.98** -17.33** -3.03™ -2.04%* P4xP10o
~369.69%* -0.12" -3.04* —25.93%* -8.57%* 1.04 " -0.63" PaxP11
—234.27* 0.131 —2.07 ™ —55.14%* —g#* -1.60 ™ 2.48** PsxPs
-281.65** -0.32%* 0.70™ —-62.02%* -13.03** -2.28"™ 0.25"™ PsxP7
128.31* -0.02 ™ -2.91% 35.43%* 3.47%* 0.72m™ -0.25™ PsxPsg
582.40** 0.07 "™ 0.71m™ 126.84** -1.79 ™ 211 -2.05** PsxPo
-301.70** -0.26* -0.90 ™ -60.14%* -6.99** 0.321 0.55 1 PsxP1o
234.72% 0.16 " 1131 110.64** 13.82** 1.88 M 5.63** PsxP1
-19.58 ™ 0.121 -4.11%* 35.95%¢ 6.39** -1.83 " -3.72** PexP7
258.90** 0.16 ™ 0.31"™ 17.26* 2.39%* 0.84 ™ -2.39%* PexPs
-1.90 ™ -0.25*% 0.04 ™ 32.15%* -1.66 ™ 3.23™ 5.15%* PexPg
-390.17*¢ 0.04 " -2.09 ™ -24.31* 21.41%* 311 -0.92 ™ PexP1o
603.46** -0.25* 3.17* —24.31%* —6.47%* -8.99%* -0.84 PexP1
358.64%* -0.05 "™ 2.89* 60.88%* 13.26%* -0.68 " —2.11%* P7xPg
371.13%* 011" 117 36.39% -2.53* 0.72"m -0.75 " P7xPg
425.21%* -0.11"™ 1.31"™ -15.31 "™ -0.84 ™ 4.10%* 0.69 ™ P7xP10
-506.41** -0.15"™ -0.06 ™ 122.64** 3.63%* 3.82* 4.10%* P7xP11
-86.15 " 0.08 ™ 2.56 " —-49.80%* 14.19%* 0.05" 0.42 " PgxPg
35.90 ™ 0.04 " -1.02 —46.23%* -3.87** 0.60 ™ 031" PaxP1o
-61.62 " 0.03 " 3.29* 25.16%* 5.61%* -1.18" —7.45%* PaxP1y
140.24* -0.10 ™ 3.56* 47.60%* —4.22%* -2.34 "™ -0.55 "™ PoxP10
-319.99** -0.15"™ -3.56% 23.42%* 6.70%* 3.05™ 1.13m™ PoxP11
~92.75 ™ 0.51** 1.03 ™ 6.98 ™ 2.22* -2.07 " 1.40 ™ P10%P11
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ns, not significant; *and **Significant at 0.05 level of probability, respectively. Genotypes code consist P1: SRL-97-1; P2: SRL-97-3; P3: SRL-97-4; P4:
SRL-97-5; Ps: SRL-97-6; Ps: SRL-97-15; P7: Dalgan; Ps: SRL-97-24; Po: SRL-96-11; P10: SRL-96-20; P11: SRL-96-22.
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Table 6. Estimation of reciprocal effects of different traits in oilseed rape offspring
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42471 0.01™ 1.25" ~5.95 " -8.78%* ~3.50% —3.83** PoxP;
55.26 ™ -0.04 ™ -0.70 ™ 22.87% 27.78% 0.67 M -5.33%* P3xPy
-117.80 ™ -0.03 ™ —2.33™ -69.20%* 9.72%* -1.17 " 0.33" PaxP;
-172.96%¢ 0.15m™ 3.19* -86.26** 2.77* -117" -1.83* P4xPy
-39.69 ™ -0.59 ™ 5.36* -15.57 ™ 14.01%* 0.002 ™ -0.83™ PaxP;
-532.54%* 0.24 ™ -0.48 ™ -90.91** 4.44% 1.67 ™ -0.67 " PaxP;
-421.20%* -0.04 ™ 0.63™ -119.79%* 8.94%* 217" 1170 PsxPy
233.49%* -0.02 1 2.19m™ 57.60** -6.11%* —2.67 "™ -1.17 "™ PsxP,
65.80 ™ 0.20™ -0.57 ™ 40.07** 0.99 " 1 6** PsxP;
-205.29%* -0.05 ™ -1.85" -41.22%* 4.35%* 4.33** 0.83" PsxPy
161.12* 0.38m™ -1.88" 37.86* 1.17 2.83m 6" PexPy
503.44%* 0.02 5.28% 64.92%* 4.12% 3 -0.17 " PexP;
289.87%* 0.13™ -1.84"™ 31.11% -7.55%* -2.33" -3.50%* PexP3
-104.64%* -0.02 s -0.18 ™ -25.18%* -0.89%* -0.33 " -1.50 ™ PexP4
-160.46 ™ -0.12 ™ -2.36™ -17.16™ 18.89%* -1.50 ™ —2.17%* PexPs
322.52%¢ 0.01m™ 2.16 ™ 49.12%¢ -14.38%* 4.83% 9.67%* P7xPy
-199.98%¢ 0.02 ™ -0.13 ™ -57.74** 14.11%* 4.17* 10.83%* P7xP2
319.06** -0.08 -1.29 " 64.11% -9.88%* -2.50 ™ -1 P7xP;
201.75%* -0.05 s 0.72"m 84.17% 13.17% 2.33™ 9.67** P7xPy
—281.27% -0.29 ™ 1.49 " -84.36"* -20.68%* 217" 0.83 ™ P7xPs
-244.29%* -0.01 "™ -0.05" -67.79** -5.22%* 3.33m 3.83** P7xPs
300.59%¢ 0.16™ 0.33™ 145.31%* -18.92%* 1.33™ -3.17%* PgxP;
119.75 ™ 0.59 ™ -2 20.37°* 28.27%* 4.83% 5 PgxP;
349.95%* -0.30% 1.67M 73.45%* 4.50%* -1.67 " -2.50%* PgxP3
-107.89 ™ -0.03 " -1.47 1 8.44 ™ -18.56%* 267 6.33** PgxPs
329.46** -0.06 ™ 0.41 ™ 46.62** 5.61%* 4* 4.17% PgxPs
-162.57* -0.04 ™ -0.30™ 22.12* -14.10%* -0.83 " -1.67% PgxPs
-31.32 " 0.04 ™ -1.25™ 63.24%* ~11.54%* -2.67" -1.83* PgxP;
5.49 " -0.15 " -1.83™ 40.38** -6.04%* -2 -4.67% PoxPy
—482.34% -0.11m —4.39 ™ —124.51%* 6.42* -1.50 ™ -3.50%* PoxP;
71.56 ™ 0.22" 0.43 ™ 37.03% -9.70%* -1.50 ™ -3.17% PoxPs
—24.54 ™ -0.05 ™ -2.90™ 45.78%¢ 12.83%* 2.50 ™ 4.67%* PoxPy
83.02 ™ 0.15™ 0.47" 27.92%* -10.33%* 1.33" 0.67 ™ PoxPs
-40.82 ™ -0.30% -0.27"™ 27.49%* ~14.50%* 1.17 ™ -7.17%* PoxPg
-152.41% 0.07™ -0.68 "™ 16.94 ™ 2 -2.33 " -5.17%* PoxP7
-194.61% 0.13™ 1.21m —32.77% 0.05 "™ -2.50 "™ -2.50%* PoxPg
201.31%* -0.24 -1.31m 2.68 1 -10.53%* -0.67 ™ -4.50%* P1o%P1
405.65** -0.03 ™ 0.70 ™ 148.46%* ~4.67%* 0.78 ™ 3#e P10%P2
-276.32%* -0.51%* 0.70 ™ -72.67%* -5.52%* 217 —2.50%* P10%P3
228.06** 0.25* 0.411 -0.29 ™ -3.78%* 1.33 2,67 P10%Ps
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