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Study of environments effect on combining ability of rapeseed lines in agronomic
and oil quality traits -
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Table 1. Combining ability analysis (mean squares) over three environments for various quantitative and oil quality characters

Mcan square

WWAY Dl o ajlad somiy llr CO1pb o1y e dlons

oy e i
PO G5y aldes b 5a, sl NF.\._ S b slaaloold glaastliolid s yMeslin Jabe bl Gl s Sl E T
i e <37 M os Basey Gy el a3yl oyt ol Ly N e B e 4ls
Source of variation d.f Days to Days to Plam Length of Primary Sec., Siliquacon Siliqua Seeds/ Seed 1000
50% maturity height main branches/  branches/ main length siliqua yield seed
flowering shoot plant plant shoot plant weight
Environment (En) L 2 2608.58%*  907.93%*  |2687.75** [356.49%* 3,314+ 182.38%* 2712.70%# 3.50%= 87.87% 768.64%% 2 35
(4 ol=2) dasma (1455 51,55 3 23891 15.80 384.37 152.44 2.71 3.01 93.89 0.527 242 334 0.090
Rep./ En (Error 1) i~
GCA TV IR . 6 2334.01**  510.95%*¢  487427%+ 736.18**  10.96%* 39,22+ 1631.94*+ 3.33%+ 30.36 33.05%*  (0.454%=*
SCA o par gl S 5 21 254.16%* 22.67%* 545.14%+ 167.94%* 2 2%« 6.61** 143.40%* 0.458[**  7.98%+ 14.03**  (,099**
Reciprocals (Rec) pamca 21 127.42*= 15.86%* 198.02** 63.04%*  0.947%= 2.84%¢ 132.48%* 0.287%* 5.63% 10.78%*  (0.104**
N P YEr P IO AU o 12 202.53*+ 45.47%* 394 Ba++ 271L.57**  0.660** 8.74%= 186.41** 0.234%+ 3.48+ 4.32%*  (.163**
GCA x En ’
b X oyt oy deS 42 55.50%* 19.73%+ 137.72%» 57.74%  Q.501%# 1.86%* 66.04** 0.234** 8.08++ 5.69%  (.089%+* .
SCA <En
RecxEn  La.x Jlize o b 42 51,923 16,46+ 117.91%+ 74.69%% (. 794%x 2.66%* 80.61%% 0.210** 6.94%+ 6.42%*  0.059*
Error 2 Yoo ]44 14.85 1.75 36.82 19.29 0.169 0.553 13.57 0.053 1.51 1!39 0.033
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,_m P " Means’ mn:ﬂm R T .
: T $Tinss  Ea, 0w s, Sesle (z&t@m Sl L ) rmc,i_.,..._ Syt St oSapda e Sl L S
“w Source of Variation. , d.f 0il Harvest Glucosinolate  Palmitic Stearic Oleicacid  Linoleic Linolenic Eicoseinoic Erucic
; ’ Content index acid acid s acid acid. acid . acid ¥
,w m_aﬁ_.onam:ﬁ (En) Jama 2 281.30* 46.35%= 5317.07%+ 7.28%* 0.900%* 1041 .mq**m. 49.23%+ 1% 528 17** 35.10%* 80.74**
W. R TE T — A5, 3 3.066 175+  1468.69 - 029 + 10097 3491 [ .55  g01 386 256l
T e e
i..aasm! Bt azm.m.\ mw,:mﬂ.ﬂ.ﬁdﬂs.@.i“!ii Rm———— )
i ¥ . ; . : ' ,
DO> RETTORT . g 6 23.84%* 15.81%* 3815.05+* 0.434%* 0.065' §84.92%* 158.14+* 27.02%* 27. .\@** % 1995.79%*
° kY B 1 ) 4 an 4
: Y SCA b sl ¥ o 21 1:26%+ 17.20%+ 175.68* ¥ 0.297%%  10.055% = 23.58%FF . [4.10% ©  10.91* 18.82% 44.74%+
= s L ’ E
- , | 5 .
’ sw Reciprocals {Rec) - A 21 2.60%* _m.q.._w** w 29380« iy 0.279%*¢ 0.109+** 18.71%* 6.08** 6.5]** 11.19%* 34.63%+
F 5 , ¥ » . ' -
4 2 bk s Sl S5 12 1.80%+ “10.24%+ 333.37%* £0.23]% 0.044 23.40%* 5.76% 8.79%+ 16.04%%, 47.19%+ 2
4 v S P ] !
: R CA x En ! . 3 N kS ¥ o * .‘_.m. "
% : g 12
”Ho, Lie X oyt g pdi S5 42 0.846%* . .‘_.mw”* » SIL56%* . 0.357** 0.052# + .w,_.‘oo,_iv . 10.65% 10.74%* 8.45%+ 24324+
1 w o ow T ek e ¥ B g 3
*" SCAxEn T & b . s Y ) i
RecxEn  Lbux Jlie o i 42 1.90** 5.26%+ 227.42%4 0.276%* 0.084%* 18.03+* 8.92%+ 11.14%* 8.304% 4 N.m..o_,.:._
Effor 2 e 144 0406 = 119 8843 L0045 0032, 524 . 235 5 212 . 2.83 9.27
B . . A ¥ 1k ) * [ # E f .
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Table 2. Summary of general combining ability of parents for various characters over three environments and pooled analysis

1 = Days to 50% flowering
Characters I M L300 1 5y, e

A - 123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 35 3 TEﬁaaazé.nff.tu_ta
Parents Environments 4= Elant heizht S ptindl
HNS9802 E, G P A G A A A A A P A P A TP A A G A P A G 4 = Length of main shoot e
E, G A GG PGP G A A G P G A A A G A A A a skl w2 bt
E; G 6G G PGP AAAAPPAPAATPTEALTG 3= No. of primary vum_,_n_,m s
Pooled G A G G P G P A A A G P A A P A G A P A G - e
GSC3A00 E PP AAAP A AT A A AAGG G A G P A G G O Neofsconduybuanches ~—
. E, A A P G A G G G G G A P A G P A G P A A G 7=No. siliuqa on main shoot
3 E; AP G G A G P AAATP P P G G AGUP A G G . ol 252 53 I st ¥
i Pooled C P A A A A AAG AP P P G A A G P P G G  8=Siiualngh A
m\ HSN9801 E, P P P A G P G P A G A G A A P A P G A A P 9 = No. of seeds/ siliqua
5, E, P P P G G P G AP G A G A G A A P G A A P N0 PRI RR |
= E, PP P G G A G AP G G G G G P A P G A p P 10 =Secd yield/ plam
A Pooled P P P A G A G P P G A G G G P AP G G P P O — sn,mmw ey
4 NPNOI E, PP P P A P GG A G A G A A A G P G G 4 P A A 000 a
= E, PP P G AP GGG G G G A G A AP G G A p 12 = Oil content -
wr E, AP P A APGGAGO GGG GG P AUP G G A P ) JEys e N
1 Pooled P P PP AP GGG G G G G G P AP G G A p 13=Mavestindex
® NPNZ E, PP A A AP A A A A A A A G A AP G A AT T TN Sy
b E; P P P P A P G G A P A G A G A P P A A A A L2 PR L B T
J E, PP PP AP G GGA A A A A G A P G G A p 15 = Palmitic acid
s Pooled P P PP AP G G A A A G A G A A P G A A p S = Szttt ore
£ TTREI(OE) B G GG A AP PP AP A P A P A A G P A A G |6=Seaicacid iy
R 983 E, G GG PP AP P AP P A P A A A G P A A G 17 = Oleic acid o
E; G GG G P G PP G P A A G P A A G p A A G LS g d Y
Pooled G 6 G P P G P P A P P A A A A A G P A A G 18 = Linoleic acid —
TERI (OE) E, SO P AGP PP P A AAAGP G P P A G oty “SF"
RIS E, G GG P A AP PP A A A A A A A G P A A G SRR
E; A G A P G A P P P P P P P A G A G A A P G 20 = Eicosenoic acid
Pooled G GGP AGPP PP A P P A GAGT PATPG iy AR
Tucic act ...hulu\._ ..r....... "
Es)rA- Uu s ﬂ%c. 2285 (Eg) YA U 53 Jgama 0l 3 255 (B 19VA J 23 Jgmme Jlaj 4o CAS
P) s b2 55 3 (A) e iye S 5 (G) g byt LS
E; = Timely sowing in 1999-2000; E, = Timely sowing in 2000-2001; E; = Late sowing in 2000-2001; Pooled = Pooled analysis over three environment.
G = Good combiner; A = Average combiner; P = Poor combiner
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Table 3. Estimation of specific combining ability effect of crosses in six important characters over three environments and pooled analysis

Sl. Gy gaals s Shes s ke s s, et
No Cross SN Seed yield / plant Oil content (%) Harvest Index
E, E, E; P E, E, E; P E; E; E; P
1 HNS9802 x GSC3A00 -1.10 0.64 0.96** 0.17 -0.46 0.13 -0.86* -0.35 -0.17 1.03* -1.12* -0.05
2 HNS9802 x HNS9801 0.63 -0.23 0.97%+ 0.46 -0.13 -0.21 -0.15 -0.19 -1.14 -0.98* -0.99* -1.01*
3 HNS9802 x NPNOL 0.03 0.44 0.32 0.26 0.13 0.28 0.69 0.31 -0.18 1.80%* 0.76 0.83*
4 HNS9802 NPN2 -0.84 0.07 -0.23 -0.38 0.16 0.12 091* 0.55* -0.74 2.13* 2. 744+ 1:27**
5  HNS9802 x TERI{OE)R983 1.28 0.40 -0.01 0.55 -0.05 -0.13 -0.81* -0.36 0.04 1.22* -1.03%* 0.42
. 6 HNS9802 = TERI{OE)R15 1.83 1.48%* -1.01*+* 0.77 -0.01 -0.36 -0.63 -0.36 1.18 -1.16% -0.93* -(.59
M 7  GSC3A00 x HNS9801 3.13# 2.05%% 1.65%* 2.574% 0.77 -0.06 0.83* 0.53* J.35%+ 2.43%* 2,71+ 2058
=, §  GSC3A00 x NPNOI 1.20 0.30 -0.39 037 0.91 0.81* -0.76* 0.30 -1.29 }.84%* -0.66 0.08
uw. 9  GSC3A00 = NPN2 5.65%* 0.11 -0.92%* l.61**  -0.09 -0.71 -0.86* -0.61* 467 254+ -1.60** 0.16
by 10 GSC3A00 x TERI(OE)R983 -1.06 -1.12%* -0.62 -0.93 0.83 -0.29 0.65 0.41 -0.95 -0.83 -0.06 =-0.77 -
.M 11 GSC3A00 x TERI(QE)RIS -1.95 -0.27 0.29 -0.65 0.04 -0.42 -0.60 -0.31 -0.36 2.01+* -1.09* -0.02 N
J.. 12 HNS9801 = NPNOI 2.55% 3.83%* 114+ 2813 0.31 0.34 -0.77* -0.05 3.77**  -0.56 0.80 1.45%*
..ﬂ 13 HNS9801 xNPN2 1.32 -1.19*#* -0.31 -0.06 1.12* 0.15 0.17 043 0.25 S2.17%% -0.55 -0.84%
..u 14  HNS9801 x TERI(OE)R983 2.05 -1.05%+ -0.61 0.13 -0.84 -0.30 -0.54 -0.54* 0.96 1.34%+* -0.81 0.34
15 HNS9801 x TERI(OE)RIS -1.60 -1.21## -0.42 -1.08* -1.79%= -0.36 0.25 -0.61* -1.55 0.55 1.36%*  -0.09
16  NPNO? x NPN2 -3.53« 0.24 0.27 -I.17¢* -1.11* -0.70 -0.53 -0.61* -3.96%* -0.90 -0.30 -1.73ns
17 NPNO1 x TERI(OE)R983 -1.35 -0.53 1.44%* Q.15 -0.94 0.20 0.77* 0.00 0.14 -0.90 373 0.83+*
18 NPNOI x TERI(OE)R15 4.59%  0.24 0.08 1.47** 0.99 0.50 0.95*+* 0.80%* 4.53%+ 2.76%* 3.924¢ 35344
19 NPN2 x TERI(OE)R983 1.81 0.52 -0.36 0.65 0.67 -0.64 -0.33 -0.15 2.80* -1.01* -1.44%* 0,17
20 NPN2 = TER{OE)R15 1.46 0.31 1.24** 1.00* -0.24 0.29 0.65 0.18 -0.33 2.00** 0.89* 1.43%*
21, TERI{OE)R983 x TERI{QOE)R15 -2.05 0.85* -0.31 -0.50 0.05 -0.10 0.02 0.02 -4.10**  -040 S2.23%% -] 39%*
CDat 5% 241 0.73 0.64 0.87 1.10 0.75 0.70 0.47 229 0.92 0.83 0.80
CD at 1% 3.28 1.00 0.87 1.18 1.49 1.02 0.95 0.64 | 311 1.26 1.13 1.09

* and ** : Significant at the 5 and 1% levels of probability, respectively.
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Table 3. Conted
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No Cross PN Glucosinolate Oleic acid Erucic acid
E, E, E, P E, E, Es 3 E, E, E, P
1 HINS9802 x GSC3A00 15.62 -2.41 -1.539 3.87 1.12 -2.23 3.30* 0.73 -0.90 1.66 ~5.3] -1.52
2 1INS9802 x HNS9801 -6.17 -7.38 12.37%* -0.40 0.58 -0.37 -0.47 -0.09 -2.27 3.40 -3.44 -0.77
3 HNS9302 x NPNOH -7.46 ~14.48** 18.43%+ -1.17 -1.46 (.96 -0.84 -1.09 1.64 7.28%* 7.81%+ 5.58%+*
4 IZWQMOM x NPN2 -8.17 11.02¢ -14.38%+ -3.85 -2.50 3.34% -3.28* -0.81 -0.48 -2.46 3.42 0.16
5  HNS9802 x TERI{OE)R983 -15.15 0.71 2.83 -3.87 -0.65 3.28¥% 4.47%* 2.37%% 2,14 -6.18* -0.63 -1.55
6  HNS9802 x TERI(OE)R15 2.26 16.69%* -1.56 5.80 6.45%% -1.55 -0.76 1.38 -2.07 -2.40 -0.53 -1.67
7  GSC3A00 = HNS9801 1.22 -17.53% -7.01 =777 -0.51 -1.21 -2.71 -1.48 0.39 -0.13 3.83% 1.36
8 GSC3A00 x NPNOI 0.92 -15.92%» 14.02%» -0.33 -0.06 -0.54 -0.69 -0.43 0.05 -3.11 3.78 0.24
9  GSC3A00 x NPN2 18.02+* 3.08 4.11 8.40* 0.46 -3.07+ 2.24 -0.12 0.00 5.15% 5.13% J.43%*
10 GSC3A00 x TERK(OLE)}R933 4.66 11.48* -5.54 3.54 3.08* 6.06*%* -0.56 2.86%%* -0.40 -2.38 -3.43 -2.07*
11 GSC3A00 = TERI{OE)RIS -9.88 1.77 -71.70 -3.27 -3.02¢ 1.33 2.59 0.30 0.69 -2.92 -5.96%* -2.73*
12 HNS9801 x NPNOI -18.88* 23.23%+ -4.03 0.11 1.26 3.26% -0.07 1.48 -0.47 -6.12% -2.94 =3.17%%
13 HNS9801 x NPN2 4.64 -13.74** 10.97* 0.62 1.35 0.58 -1.60 0.11 -0.57 6.50** u..ww..i J.85%#
14 HNS9801 x TERI(OE)R983 2.18 22.25%% 13 ]19%=* 3.75 -2.48 -2.85% -0.88 -2.07* 1.28 -7.90%*  .0.77 -2.46*
15 HINS9801 x TERI(OE)R15 12.96 0.57 9.89* 7.81* -0.40 -0.69 -2.82 -1.31 1.99 1.31 1.41 1.57
16 NPNOI »x NPN2 12.34 11.49% -4.33 6.50 2.73 1.05 -0.64 1.05 -0.03 -5.87+ -6.67** -4, 19%*
17 NPNOI * TERI(OE)R983 -0.22 <20,40%> 3.51 -5.70 -0.62 -3.74% 0.34 -1.34 -0.80 1.45 2.59 1.08
18 NPNOI x TERI(OE)R15 -8.05 -5.66 3.52 -3.39 ~2.25 -1.45 ~0.03 -1.24 -0.09 5.06* -1.82 1.05
19  NPN2 x ,_,_u._.zzomzﬂom..m -26.19%% 190 312 -8.33* 1.06 2,72 5.66%* 3.15%= 0.15 -1.49 -0.95 -0.77
20  NPN2 * TERI{OE)R15 -8.52 -14.58%* -2.20 -8.43* -0.29 1.68 0.14 0.51 -0.02 -(.99 -2.45 -1.15
21  TERKOE)R983 x ._,—m._ﬂ:omg_w_u 9.98 -1.11 0.47 3.11 2.76 1.51 -0.93 1.12 -1.27 -1.02 -1.43 -1.24
CD at 5% 16.65 9.34 8.30 6.95 2.99 2.81 297 1.69 2.76 4.82 3.83 2.25
CD at 1% 22.66 12.71 11.29 9.45 4.08 . 3.82 4.05 2.30 375 6.57 5.21 3.06

* and ** : Significant at the 5 and 1% levels of probability, respectively.
CD = Critical difference
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