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Abstract

The experimental material consisting of 101 entries comprised of ten parents and their 45 hybrids and 45
F2s developed through half diallel mating design and one standard check (GCH 7) were evaluated in a
randomized block design with three replications. The analysis of variance for combining ability revealed
that general combining ability (GCA) and specific combining ability (SCA) variances were significant
for all the eleven characters in both the generations reflecting the importance of both additive and non
additive genetic variances for controlling these traits. The ratio of 62GCA/c2SCA was more than unity
for effective length of primary raceme in F1 generation, while for the rest of the characters the ratio was
less than unity in both the generations. Among the parents, PCS 124, JI 353 and JI 368 in F1 generation
and JI 353 and DPC 17 in F2 generation exhibited good general combining ability effect for seed yield
per plant. The highest yielding hybrid JI 368 x RG 2787 in F1 generation and DPC 17 x SKI 343 in F2
generation had also registered significant positive sca effect for seed yield per plant in both the
generations.
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Introduction

Castor (Ricinus communis L.) is an important non-edible oilseed crop of India. Castor has
chromosomes 2n=20 and belongs to monospecific genus Ricinus of Ephorbiaceae family. It
has cross pollination up to the extent of 50 per cent. Because of its hardiness, castor plays an
important role in the economy of arid and semi-arid regions of the country. Castor seed
contains 48 to 56 percent oil of tremendous industrial value and is mainly utilized in the
production of soaps, refined and perfumed hair oil, printing inks, varnishes, synthetic resins,
carbon paper, lubricant, ointments, other cosmetics and processed leather etc. The refined oil
also has a good domestic market. Castor oil is the source of sebacic acid which is used in the
manufacture of nylon and vinyl resins (Nagraj, 1996) (141,

In genetic improvement, the choice of appropriate parents to be incorporated in hybridization
programme is very crucial step for breeders, particularly if the aim is improvement of complex
quantitative characters, such as seed yield and its components. For this, it is always essential to
evaluate available promising lines in their hybrid combinations for yield and yield contributing
characters (Giriraj et al., 1973) '], The use of parents of known superior genetic worth ensures
much better success. Some idea may be obtained from their per se performance, particularly
for yield contributing characters. However, proper information on magnitude of heterosis,
combining ability and gene action for seed yield per plant and its component characters
involved in the inheritance of different parents and their crosses would be more helpful to
plant breeders in selecting the elite parents and desirable cross combinations for commercial
exploitation of hybrid vigour and also in formulating the efficient breeding programme for the
improvement of seed yield and its components (Dangaria et al., 1987) B,

Materials and Methods

The experimental material comprised of a set of 10 diverse parents viz., DPC-17, JI-353, JI-
368, JI-411, DCS-485, SKI-215, SKI-343, JI-372, PCS-124 and RG-2787 of castor which
were used for half diallel mating design. The experimental material, consisting of 101 entries
including 10 parents, 45 crosses, 45 F.s and one check hybrid (GCH 7) was raised in a
Randomized Block Design with three replications at the Main Oilseeds Research Station, JAU,
Junagadh during kharif 2016-17. Each entry was accommodated in a single row of 7.2 m.
length spaced at 90 cm apart with plant-to-plant spacing of 60 cm. Recommended agronomic
practices and plant protection measures were adopted timely to raise the healthy crop. Five
competitive plants from parental lines and Fis and 20 plants from each F,s from each

~723~



Journal of Pharmacognosy and Phytochemistry

replication were randomly selected before flowering and
tagged for the purpose of recording observations on different
characters (Except days to flowering and days to maturity)
and their average values were used in the statistical analysis.
The analysis of variance was performed to test the
significance of differences among the genotypes for all the
characters following fixed effect model as suggested by Panse
and Sukhatme (1985) 4. The analysis of variance for
combining ability (Table 1) for all the eleven characters was
carried-out according to the method suggested by Griffing
(1956) [81 Method 2, Model 1.

Results and Discussion

The mean squares due to general (GCA) and specific
combining ability (SCA) were highly significant for all the
characters in both the generations. The variances due to GCA
were lower in magnitude than those due to SCA for all the
characters in both the generations except for effective length
of primary raceme in case of F;. The ratio of c?’GCA/c?SCA
was more than unity for effective length of primary raceme in
F1 generation, while for the rest of the characters the ratio was
less than unity in both the generations.

The analysis of variance for combining ability (Table 1)
revealed that general combining ability (GCA) and specific
combining ability (SCA) variances were significant for all the
eleven characters in both the generations reflecting the
importance of both additive and non additive genetic
variances for controlling these traits. The results are in
accordance with the findings of Barad et al. (2009) [,
Yogitha et al. (2009) (81, Aher et al. (2015) ™M, Patel et al.
(2015), Patel et al. (2017), Jalu et al. (2017) I, Bindu Priya et
al. (2018) ¥ and Delvadiya et al., (2018) [®l. The ratio of GCA
and SCA variances (c%cca/o%sca) Was found more than unity
for effective length of primary raceme in Fi indicating the
predominance of additive genetic variance (Table 1).
Predominance of additive type of gene action for effective
length of primary raceme has been reported by Solanki and
Joshi (2000), Madariya et al. (2008), Barad et al. (2009) 12,
Aher et al. (2015) 4, Patel et al. (2015) ¥ and Rajani et al.
(2015) 151,

Three parents viz., JI 353 (27.01), JI 368 (22.54) and PCS 124
(30.00) displayed significant positive gca effect in F;
generation, while two parents viz., JI 353 (36.54) and DPC 17
(19.89) depicted significant positive gca effect in F»
generation (Table 2). The parent JI 353 expressed significant
and positive gca effect for seed yield per plant in both the
generations.

Out of 45 hybrids, nine cross combinations in F; generation
and 10 crosses in F2 generation depicted significant and
positive sca effect for seed yield per plant. The best five
specific hybrids based on significant and positive sca effect
for seed yield per plant were JI 368 x DCS 85 (143.53), DPC
17x SKI 343 (143.37), JI 411 x SKI 215 (109.24), DPC 17 x
JI 353 (80.55) and DPC 17 x RG 2787 (80.38) in F;
generation, while DPC 17 x SKI 215 (152.90), DPC 17 x SKI
343 (110.97), DPC17 x RG 2787 (82.90), SKI1 215 x RG 2787
(78.97) and JI 353 x PCS 124 (73.52) in F» generation. Six
crosses viz., DPC 17 x SKI 343, DPC 17 x RG 2787, JI 411 x
SKI 215, DCS 85 x JI 372, JI 353 x JI 368 and SKI 215 x RG
2787 depicted significant positive sca effect for seed yield per
plant in both the generations (Table 3).

For other traits viz., days to 50% flowering of primary
raceme, days to maturity of primary raceme, plant height,
number of nodes up to primary raceme, length of primary
raceme, number of capsules on primary raceme, number of
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effective branches per plant, 100 seed weight, oil content and
seed yield per plant the GCA/SCA ratio was less than unity in
both the generations, suggesting the predominance of non-
additive gene action for the inheritance of these traits (Table
1). Predominance of non-additive gene action for seed yield
per plant and other characters has been reported by several
researchers Ramesh et al. (2013) 181, Aher et al. (2015) [,
Patel et al. (2015) [, Patel et al. (2017), Jalu et al. (2017) [,
Bindu Priya et al. (2018) ¥ and Delvadiya et al., (2018) [,
Looking to the significance of both the types of gene actions
in the expression of seed yield per plant and other characters
under study, it is suggested that biparental mating with
reciprocal recurrent selection should be employed so that
additive as well as non-additive gene actions could be
exploited simultaneously for population improvement.
However, in view of the preponderance of non-additive gene
action and high heterosis observed for seed yield and its
attributing characters, it is suggested that heterosis breeding
could profitable be used for exploitation of hybrid vigour in
castor on commercial scale.

Among the parents, JI 368 and SKI 343 were found good
general combiners for days to 50% flowering in F1 and F»
generation, respectively. For days to maturity of primary
raceme, the parents JI 368, JI 411, DCS 85 and SKI 343 were
good general combiners in both the generations. The parents
JI 368, DPC 17, DCS 85 and SKI 343 were good general
combiners for plant height in both the generations. For
number of nodes upto primary raceme, only one parent DCS
85 was found good general combiner in both the generations
while, DPC 17, SKI 343, JI 372 and PCS 124 in F; JI 368 and
JI 411 in F, were also found good general combiners for
number of nodes upto primary raceme. The parents DPC 17,
JI 411, SKI 343 and SKI 215 were found good general
combiners for length of primary raceme and effective length
of primary raceme in both the generations. For number of
effective branches per plant the parents JI 353, SKI 215 and
PCS 124 were found good general combiners in both the
generations. The parents DPC 17, JI 411, SKI 343 and SKI
215 were found as good general combiners for number of
capsules on primary raceme in both the generations. For 100-
seed weight, the parents JI 353, JI 411, SKI 215 and RG 2787
were found good general combiners in both the generations
whereas, DPC 17 and PCS 124 in F; and SKI 343 and JI 372
in F» were also good general combiners for 100-seed weight.
Only one parent JI 353 was found good general combiner for
oil content in both the generations while, PCS 124 and RG
2787 were found good general combiners in F» generation.
For seed yield per plant, the parent JI 353 was found good
general combiner in both the generations whereas, JI 368 and
PCS 124 in F; and DPC 17 in F, were also found good
general combiners for seed yield per plant. The estimates of
sca effect revealed that none of the crosses was consistently
superior for all the traits. Out of 45 crosses studied, nine
crosses in Fi generation and 10 crosses in F, generation
depicted significant and positive sca effect for seed yield per
plant. The highest yielding hybrid JI 368 x RG 2787 in F;
generation and DPC 17 x SKI 343 in F; generation had also
registered significant positive sca effect for seed yield per
plant in both the generations. Out of ten top most high
yielding cross combinations, six cross combinations viz., Jl
368 x RG 2787, DPC 17 x SKI 343, DPC 17 x JI 353, DPC
17 x RG 2787, JI 353 x JI 368 and SKI 215 x PCS 124 also
manifested high and desirable sca effect for seed yield per
plant.
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The best cross combination JI 368 x RG 2787 involved the
parents with good x average general combiners followed by
DPC 17 x SKI 343, which exhibited significant and negative
sca effect for days to 50% flowering of primary raceme and
days to maturity were considered as good cross combinations
for exploiting earliness. Similarly, DPC 17 x JI 353, JI 353 x
JI 368 and DPC 17 x JI 368 for plant height up to primary
raceme; DPC 17 x SKI1 343, DPC 17 x JI 353, JI 353 x JI 368,
DPC 17 x JI 368 and DPC 17 x PCS 124 for number of nodes
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up to primary raceme; DPC 17 x JI 353 for number of
capsules on primary raceme; SKI 215 x PCS 124 for number
of effective branches per plant; DPC 17 x RG 2787 for 100-
seed weight and JI 368 x RG 2787, JI 353 x JI 368, JI 353 x
PCS 124, PCS 124 x RG 2787 and DPC 17 x PCS 124 for oil
content exhibited significant sca effect in desired direction
and thus, were considered as the best specific combiners for
the respective traits.
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Fig 1: Estimates of general combining ability (GCA) effect of parents for seed yield per plant in F1and F2 generations of castor.

Table 1: Analysis of variance for combining ability for different characters in Fiand F2 generations of castor

Days to 50% Days to maturity of | Plant height up to Number O.f nodes Length of primary Effe_:ctlve length of
Sources|D.F f_Iowermg of primary raceme |primary raceme (cm) up to primary raceme (cm) primary raceme
©’|_primary raceme raceme (cm)
F1 F2 F1 F2 F1 F2 Fi1 F2 F1 F2 F1 F2
GCA | 9 |40.60 |**| 50.7 |**| 191.7 |**| 190.8 |**| 475.8 |**| 573.2 |**|6.99 |**| 2.43 |**|117.3|**|111.2|**| 124.1 |**| 104.5 |**
SCA |45 25.1 |**| 27.4 |**| 121.0 [**| 139.0 |**| 131.3 |**| 148.3 |**|1.64 |**| 1.17 |**|18.16 |**|27.78 |**| 12.2 |**| 26.4 |**
Error |108| 1.06 0.74 1.45 2.05 19.08 2.51 0.45 0.24 4.01 1.96 5.09 2.25
o’aea 3.29 4.16 15.85 15.72 38.05 47.55 0.54 0.18 9.43 9.09 9.91 8.52
o°scA 24.03 26.67 119.49 136.97 112.19 145.78 1.18 0.92 14.14 25.81 7.11 24.23
02632/@2 0.13 0.15 0.13 0.11 0.33 0.32 045| [0.19| |066| [035| | 1.39 0.35
Sources DE thlg:ltéﬁgsoggf'fgl:gr\l/f E‘#?E%acf C?:;:r:?: 100-seed weight (g) | Oil content (%) | Seed yield per plant (g)
F1 F2 F1 F2 F1 F2 F1 F2 F1 F2
GCA 9 |1.67 |**|0.68 |**| 156.1 |**| 76.2 |**| 445 |**| 38.9 |**|0.86|**[0.79|** | 6574.0 | ** | 5920.5 | **
SCA 45 10.39 |**| 0.54 |**| 26.0 |**| 26.7 |**| 4.06 |**| 124 |**|0.21|**[0.34|**| 5527.2 | ** | 4320.2 | **
Error 108 | 0.09 0.05 4.35 1.12 0.05 0.07 0.09 0.12 416.11 1331
o2GeA 0.13 0.05 12.64 6.25 3.7 3.23 0.06 0.05 513.15 382.45
o’scA 0.29 0.49 21.65 25.61 4.0 12.31 0.11 0.21 5111.08 2989.13
G2GCA /G2 SCA 0.44 0.10 0.58 0.24 0.92 0.26 0.55 0.25 0.10 0.12

** Significant at 1 % level of significance

Table 2: Estimates of general combining ability (GCA) effect of parents for different characters in Fiand F2 generations of castor.

5 -
Days to 50% Days to maturity of| Plant height up to |Number of nodes up| _ .. Length of Eﬁ?Ct'Ve length of
Sr. Parentsﬂowerlng of primary rimary raceme |primary raceme (cm) | to primary raceme primary raceme | - primary raceme
. raceme P y P Y P y (cm) (cm)
No. F1 F2 F1 F2 F1 F2 Fi1 F2 F1 F2 F1 F2
1 [DPC 17| 1.24 |**|-1.18 |**|-0.63 243 |**| -5.85 [**| -6.21 |**|-0.52 |**| 0.30 | * | 1.77 |**| 3.98 |**| 3.21 |**| 3.51 |**
2[JI353 ] 196 |**]| 2.20 |**| 5.00 |[**| 1.12 |**| -0.41 -5.48 |**| 0.48 |**|-0.23 -2.04[**[-3.98|**| -1.61 | **| -4.06 | **
31J1368 | -3.00 | **| -1.57 |**|-3.13 |**|-7.17 |**| -5.77 |**| -8.35 |**|-0.14 -0.40 | **|-0.73 -2.51|**| -1.17 -2.51 | **
4131411 | -1.42 | **| -1.60 [**|-3.13 [**|-1.01 |**| 3.35 |**| -2.24 |**| 0.14 -0.57 | **| 4.73 |**| 3.65 [**| 3.98 |**| 3.46 |**
5 |DCS 85| -0.08 0.00 -1.02 |**|-4.34 |**| -4.32 |**| -3.62 |**|-0.49 |**|-0.31 | * |-3.37|**|-3.79|**| -4.26 | **| -3.72 | **
6 [SKI 343| -2.70 |**| -2.96 |**|-7.27 |**|-3.67 |**| -4.11 |**| -3.563 |**|-0.51 | **| -0.08 3.00 [**| 3.13 |**| 3.00 |**| 3.09 |**
7 |SKI215 0.66 | * | 1.31 |**| 2.77 |**| 5.93 [**| 8.70 [**]| 10.89 |[**| 1.23 |**| 0.73 |**| 2.63 |**| 1.84 |**| 3.64 |**| 2.29 |**
81J1372|-0.17 -1.24 |**|-0.83] * | 2.29 [**| -0.13 5.95 |**]|-1.02 |**|-0.22 -5.10(**|-2.05|**| -4.27 | **| -1.14 | **
9 icz:f 1.71 |**| 1.58 |**| 3.13 |**| 1.62 |**| -3.77 |**| 2.60 |**|-0.37| * |-0.11 -1.83|**|-0.21 -1.99 |**|-0.04
10 2’357 1.80 |**| 3.47 |**|5.13 |**| 2.79 |**| 12.33 |**| 9.99 |**| 1.21 |**| 0.68 |**| 0.95 -0.05 -0.39 -0.53
SE(gi)+| 0.28 0.23 0.33 0.39 1.19 0.43 0.18 0.13 0.54 0.38 0.61 0.44
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sr. Number of effective Numb_er of capsules on 100-seed weight (g) | Oil content (%) Seed yield per plant
Parents branches per plant primary raceme (9)

No. F1 F2 F1 F2 F1 F2 F1 F2 F1 F2

1 DPC 17 -0.45 **1-0.09 5.84 |**| 3,53 |**| 1.24 |**|-2.91**| -0.54 |**| -0.47 |**| 20.89 19.89 |*

2 JI 353 0.38 **1021 | ** 1.23 |**| -1.86 |**| 1.96 [**| 2.88 [**| 0.50 [**| 0.42 |**| 27.01 | * | 36.54 |**

3 JI 368 -0.26 **1012 | * -2.65 |**| -2.89 |**| -3.00 |**|-0.33|**| -0.12 -0.16 2254 | *| 1411

4 JI 411 0.08 0.08 3.63 |**| 2.33 |**| 1.42 |**| 0.59 |**| 0.03 -0.01 -27.40 | * | -20.71 | *

5 DCS 85 -0.12 -0.10 -4.93 |**| -3.68 |**| -0.08 -1.18|**| -0.14 -0.24 |**| -25.33 | * | -24.61 |[**

6 SKI 343 -0.26 **1-027 | ** 141 |**| 2.79 [**|-2.70 [**| 0.74 |**| -0.12 0.02 -14.47 -14.91

7 SKI 215 0.70 **1030 | ** 292 |**| 1.84 |**| 0.66 |**|0.72 |**| 0.06 -0.05 -27.05 | * | -15.87

8 JI 372 -0.32 **1-040| ** | -458 |**| -1.03 |**| -0.17 | *|0.81 |**| 0.12 0.06 -2.03 -13.89

9 | PCs124 0.35 **1027 | ** | -0.67 0.19 1.71 |**|-2.64|**| 0.12 0.25 |**| 30.00 |**| -27.30 |**

10 | RG 2787 -0.05 -0.13 | ** | -291 |**| -1.22 [**| 1.80 [**| 1.32 [**| 0.09 0.17 |*| -4.15 -7.85
SE(gi)+ 0.10 0.06 0.57 0.29 0.06 0.07 0.08 0.09 10.97 9.46

*and ** significant at 5 % and 1 % levels of significance, respectively

Table 3: Estimates of specific combining ability (sca) effect for various characters in Fiand F2 generations of castor

Sr Days to 50% flowering | Days to maturity of Plant height up to Number of nodes up to| Length of primary
No. Hybrids of primary raceme primary raceme primary raceme (cm) primary raceme raceme (cm)
' F1 F2 F1 F2 F1 F2 F1 F2 F1 F2
1 Dpcsé;“' 679 | ** | -8.06 |** | -14.42 |**| 11.06 [**| -12.01 |[**| -11.28 |**| -0.84 -0.45 146 | | -156
2 DPC%;“' 248 |**| 362 |**| -6.61 |**| 22.36 |**| -14.66 |**| 716 |**| 251 |**| 021 451 | * | -022
3 DPCAZ“' 240 | * | 326 |**| -394 |**| -8.46 |**| 11.66 |**| -2001 |**| 1.05 064 | |-024| |-333 =
4 DDPCcSlng 273 |**| -153 339 [**| 713 |**| -0.90 726 |**| 046 0.11 2.00| | 632 |**
5 ZT(CIQZ,O,X 316 |**| -323 |**| -214 | |-11.46 |**| 860 |*| 526 |**| 024 0.09 418 | * | -0.49 |
6 '?SF}’(%ISX 215 | * | -351 |**| -8.19 |**|-18.40 |**| -0.78 2634 |**| -0.46 000 | * |-015| |-418 [**
7 Dpcsg“' 265 |** | -328 |**| 7.0 |**| -510 [**| -17.87 [**| -4.02 |**| -1.96 | **| -1.26 | ** |-5.30 |**| -0.79
8 EF),E%EI 287 |**| 245 |**| -6.80 |**|-10.77 |**| 0.6 093 |**| 041 09 | |-251| |-092
9 ggcz%; -1.29 -1.01 489 |**| 1027 |**| 213 -068 |**| -0.44 0.14 -6.10 |**| 1.59
31353 x JI
10 | 1N 187 | x| 567 | *x| 1058 x| 765 [**| 1415 |**| 052 452 | * | 041 3145| | 11.55 |**
11 mfflx“ 1.20 501 |*| 374 |**|-11.49 |**| 098 22014 |**| 0.68 .02 | * |-069]| |-423 |**
31353 x
12| D3RX | 087 474 |*| 496 |**| 217 -5.34 -14.98 |**| -057 253 [**|225| |-388 [**
13 J'35334§SK' -051 395 |**| 711 |**| 817 |**| 885 |*| 2.40 0.54 -0.50 083 | | -424 %
14 J'35231>éSK' 021 343 |*| 716 |**| 9.23 |**| 1671 |**| -1259 |**| 0.66 -0.46 340 | | -3.02 |**
15 3'3???2“' -0.37 0.99 543 [**| 720 |**| 001 344 | *| 079 0.54 4185| | 7.58 |**
31353 x
16 | peoirs | 026 0.15 5.80 |**| -4.46 |**| -155 9.67 |**| 043 0.41 1.54 0.7
17 | 3238"7% -0.34 226 |**| 913 |**|-17.63 |**| -0.64 13.44 |**| 0.98 0.80 441 | * | -4.01 |
31368 x JI
18 | 130N 015 379 |*| 588 |**| -8.18 |**|-17.20 |**| -16.00 |**| 0.11 277 | **| 553 |**| -6.06 |**
71368 x
19 | Do0X | 248 |*x| 418 |**| 443 [**| -185 4.40 -10.68 |**| 0.69 -0.15 0.77 | | -0.90
20 J'36§4>§SK' 279 |**| 7.82 |**| 1235 |**| -1.52 6.97 1.16 -0.29 038 | |[-277] |-183
0,
Daystc_) 50% Days to maturity of | Plant height up to Numbero_fnodes Length of primary
. flowering of - . up to primary
Sr. No. Hybrids primary raceme primary raceme |primary raceme (cm) raceme raceme (cm)
F1 F2 F1 F2 F1 F2 F1 F2 F1 F2
21 | J1368xSKI215 | 009 | | 1.87 | * | 0.30 213| | 840 | *|10.78|**]0.02| |1.27 [*| 210 497 P~
22 31368 xJ1372 | 040| |-056 2.08 050 | | 6.88 759 |*|088| |-0.76] | 460 | * | -1.46
23 | JI368xPCS 124 | -2.96 |**| 553 | **| -10.39 |**| -1.49 | | -12.64 |**| 5.00 |**|0.03| |-0.53| | 3.76 | * | -1.62
24| J1368 XRG 2787 |-004| | 2.04 |[**| 960 |**|-532| | 13.96 |**|-4.37 |**| 1.84 |**|-0.20] | 5.60 |**| -1.66
25 | J1411xDCS85 |-1.40| |0.21 556 [**|-068| | 17.77 |**|-054| |1.03| |-0.30] | 9.30 |**| 1.39
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26 JI 411 x SKI1 343 | -0.46 2.85 |**| 1.02 18.98 [**| -9.41 | * |-13.24|**|0.41 0.41 -0.93 2.69 |*
27 JI411 x SKI 215 | -2.15 -4.42 | **| -7.36 |**|16.03 ** 1.71 12.28|**|1.13 1.66 [**| -3.70 | * | 9.54
28 JI 411 xJ1 372 -1.98 | * | -3.20 | **| -4.42 |**|-11.99** -20.39 |**| -2.81 -2.47(**|0.01 -6.96 |**| -8.87 [*
29 JI411 xPCS 124 | -4.21 |**|-6.03 |**| -9.06 |**|-4.99 [** -10.94 | * | -0.29 0.00 0.22 -0.73 6.46
30 JI 411 X RG 2787 | -4.29 |**|-5.26 | **| -10.72 |**| -3.15 |*| 11.67 |**[13.21|**|0.28 0.64 -0.36 141
31 DCS 85 x SKI1343 | 0.20 -0.76 -0.91 3.64 [**| 6.60 8.47 |**]0.45 0.85 -2.96 -8.67 [**
32 DCS 85 x SKI1 215 | -4.82 |**|-7.37 |**| -11.81 |**|-10.63[** -8.97 | * |-12.43|**|-0.88 -0.69 -6.59 |**| -2.86 |*
33 DCS85xJ1372 |-3.65 |**|-6.81|**| -9.86 |**|-6.99 [** -10.67 |**|-0.58 -0.95 0.92|*| -0.48 3.45 P
34 DCS 85 xPCS 124 | -1.87 |**|-1.31 -6.83 |[**|-11.99/** -8.66 1.11 -1.38] * | 0.23 -5.12 |**| -2.19
35 DCS 85 x RG 2787 | -2.62 |**|-3.20 | **| -8.17 |**|-7.15|*]|-10.01 |**|-1.63 -1.20{ * |-1.20{**| 0.91 -0.65
36 SK1343 xSKI215 | -2.21 | * | -3.06 | **| -4.56 |**|-17.29[** 6.70 3.98 |**|0.76 -1.53|**| 6.55 |[**| -0.11
37 SKI1343 xJ1372 | -0.71 3.49 |**| -0.95 -8.32 **| -6.86 -3.09 | * |-0.41 1.08| *| 1.43 7.26
38 SKI1 343 x PCS 124 | -0.93 -1.01 -3.58 [**| 4.34 |*| -4.78 3.40 -1.30 0.09 0.66 12.02 ¥
39 SK1343xRG 2787 | -2.01 | * | -3.89 | **| -7.58 |**|14.17 ** 0.80 10.94 | **|-0.08 0.79 443 | *| 8.09 [**
40 SKI1215xJ1372 | -5.40 |**|-4.78 | ** | -12.67 |**| 9.73 [** -3.33 2.40 0.14 -0.49 3.63 3.22 |*
Days to 50% flowering | Days to maturity of | Plant height up to Number O.f nodes .Length of
Sr.No Hybrids of primary raceme primary raceme |primary raceme (cm) Up toprimary | primary raceme
e raceme (cm)
Fi1 F2 F1 F2 F1 F2 F1 F2 F1 F2
41 SKI 215 x PCS 124 -2.96 | **|-0.04 -5.64 | ** |-11.93|**|13.60 | ** | 4.93 |**|2.25|**|1.23|**| 0.19 |-3.03 |*
42 SKI215xRG 2787 | -1.71 5.15 |**| 6.68 | ** | 9.89 |**| 6.56 2.62 2.06 0.71 2.93 |-0.49
43 JI 372 x PCS 124 -3.12 | **|-2.06 |**|-6.69 | ** | -7.96 |**| 5.07 -3.04| *|0.11 0.17 0.73 | -5.14 P
44 JI 372 X RG 2787 -5.21 | **|-528 |**|-11.36| ** | -7.13 |**| 2.99 -8.69 |**|0.46 -1.53 **| -2.79 | 2.04
45 PCS 124 x RG 2787 | -1.43 3.21 [**| 1.33 6.53 | * | 6.73 -0.01 -0.70) 124 **| -1.12 |-0.33
SE(i) * 0.94 0.79 1.11 1.32 4.02 1.46 0.62 0.45 184 | 1.29

*and ** significant at 5 % and 1 % levels of significance, respectively

Eﬁ?Ctive length of p Ngmki)er th Number of capsules 1 d weigh il o Seed yield per plant
Sr. No. Hybrids prlma(rcymr)aceme e ecg:replgerl‘r:c e on primary raceme 00-seed weight (g) Qil content (%) ©
Fy F2 Fy F2 Fy F2 Fi F2 Fy F, Fi F2
1 DPC 17 x JI 353 |1.73 -1.56 0.32 153 ** 9.32 [**|-1.76 -2.80 [ **|-1.55|**(-0.45 -0.17 80.55 | ** | -1.58
2 DPC 17 x JI 368 |-3.62 0.57 0.74 | **|1.99 |**| -7.05 | **| 291 |**| -2.04 |**|-1.14 |**|0.12 -0.32 33.01 17.38
3 DPC 17 x J1 411 |-0.05 -2.79 -0.47 0.73|**| 1.39 -2.49 **| 1.31 |**|-1.99 | **|-0.25 0.20 8.63 -43.49
4 DPC 17 x DCS 85 |-0.01 5.56 | ** | -0.49 -0.73|**| 1.05 3.85 [**| 0.11 -4.65 | **|0.21 -0.94 | ** |-33.76 -8.80
5 DPC 17 x SKI 343 |-3.07 -9.58| ** | -0.38 -0.42| * | -0.98 -11.92|**| 2.14 |**| 7.78 | **|0.29 0.36 143.37| ** [110.97| **
6 DPC 17 x SKI 215 |-0.24 -4.62| ** | -0.31 0.18 0.16 -6.13 [**| -0.17 4.82 | **|-0.01 0.83 | * [13.95 152.90{ **
7 DPC 17 x JI 372 |-5.06| * |-1.54 0.63 -0.59|**| -8.66 | ** | -3.39 |**| -0.49 | * | 1.55 | **|-0.03 -0.33 4.27 -25.73
8 |DPC 17 x PCS 124|-2.91 -1.29 -0.47 -0.62[**| -6.16 | ** | -3.22 |**| 154 |**| 0.76 0.67|** | 0.32 6.22 -0.97
9 DPC 17 x RG 2787|-4.18| * |1.65 -0.04 0.00 0.58 1.08 405 |**|-2.63|**|0.37 0.23 80.38| * |82.90| *
10 JI 353 xJ1368 |-3.27 11.38 ** | -0.20 0.45|*| -2.67 6.72 [**| 0.29 -1.45 | ** |-0.02 0.56 46.89| * |55.66| *
11 JI1353xJ1411 ]0.23 -3.95[ ** | 0.48 -0.39 * | -0.89 -5.95 [**| -2.08 |**|-1.95|**|0.33 -0.08 -39.10 -45.27
12 JI353xDCS 85 |-1.25 -3.36] * |-0.40 0.48|*|-5.59 | **|-6.92 [**| 1.91 |**|-2.42|**|0.43 0.18 -27.22 -18.67
13 JI 353 x SK1343 [1.21 -4.33| ** | 0.04 -0.21 -3.17 -4.53 [**| 3.32 |[**| 1.15 | **[0.55 0.03 17.59 12.84
14 JI 353 x SK1 215 |3.17 -3.64| * | 0.93 |**]|-0.12 0.36 -6.10 [**| -1.17 |**| 4.24 | **|0.02 -0.11 18.49 -0.82
15 JI353xJ1372 |-0.57 7.11|** | 0.42 -0.02| [-3.91| * | 7.80 [**| 1.28 |**|-0.73|**|0.50 -0.65| * | -5.18 -7.06
16 JI 353 x PCS 124 |0.80 0.42 -0.15 -0.18 7.81 [**| 246 |**| 1.25 |**| 6.69 | **|0.39 0.54 28.77 73.52 | **
17 | J1353 x RG 2787 |3.33 -4.09| ** | -0.28 -0.03 2.26 -2.04 |*| 3.37 |**| 458 |**|0.05 0.14 14.14 55.32
18 JI368 xJI1411 |3.73 -4.42| ** | 0.36 -0.81)**| -2.94 -2.95 [**| -1.59 [**| 0.31 -0.07 069 | * | 0.77 52.75
19 JI 368 x DCS 85 |0.97 -0.95 -0.08 -0.77**| 2.49 -1.55 1.66 |**| 9.55 | **[0.29 1.37 | **| 8.11 -9.30
20 JI1 368 x SKI1 343 |-0.44 -2.47| * | 0.09 -0.08 0.91 -1.93 |*| 1.18 |**| 1.11 |**|0.31 0.24 -80.51| ** |-47.62
. Number of .
Effective length of - Number of capsules . . Seed yield per plant
’3; Hybrids primary raceme (cm) effec;glrepl)jlgarl‘r:ches on primary raceme 100-seed weight (g) Qil content (%) ©
F1 F2 F ) F F> Fi ) F1 F2 F1 F2
21 | JI368 x SKI215 | -1.49 4.05 |**| -0.07 0.70|**| 1.50 593 [**| 0.49 [*| 2.06 |**| 0.37 0.20 13.56 -19.42
22 J1 368 x JI 372 3.49 -2.20 -0.19 1.44 (**| 584 |**| -1.77 -0.40 -5.57 |**| -0.45 -1.20 | ** |-68.25| * [-54.93|**
23 | JI368xPCS124 | 3.77 -1.15 -0.23 0.18 2.93 -3.53 |**| -0.74 | *| -3.40 |**| 041 -1.58 | **| 1.63 -29.85
24 | JI1368 Xx RG 2787 | 2.53 -2.11 -0.03 -0.05 2.95 -2.28 | * | -0.59 -1.31 |**| 0.33 0.10 143.53 | ** | 47.99
25 | JI411xDCS85 | 415 | *| 2.32 -0.30 0.44|* | 15.26 [**| 3.16 |**| -0.28 -3.43 |**| 0.37 0.21 38.92 48.81
26 | JI411xSKI1343 | 0.69 2.04 0.14 0.33 7.02 |**| 0.70 -1.42 |**| 2.25 |**| -0.20 -0.07 51.00 26.90
27 | JI411 x SKI215 | -2.41 9.04 |**| -0.19 0.51|**| -2.01 8.61 |**| 051 |*|-1.89 [**| 0.33 -0.79 | * [109.24|** | 68.71 |**
28 JI411xJ1372 | -5.49 |**| -9.06 |**| 0.26 -0.75**| -8.64 |**|-10.21 |**| 0.53 |**| -0.07 0.33 0.02 -25.63 6.62
29 | JI411xPCS124 | -1.94 5.66 [**| -0.62 -0.56| * | -3.75 4.79 |**| 0.02 1.84 |**| -0.23 -0.34 9.58 27.24
30 |JI411xRG 2787 | 1.94 2.35 -0.15 1.10|**| 0.96 4.06 1.97 |**| -2.44 |**| 0.20 -0.22 60.08 48.85
31 |DCS 85 x SKI343| -3.19 -7.78 |**| -0.21 -0.17 -4.11 0.38 -2.74 |**| -0.17 -0.24 0.30 -13.06 3.37
32 |DCS 85 x SKI215| -6.84 |**| -2.85 -0.38 -0.70|**| -4.92 0.55 0.04 -5.03 |**| 0.19 -1.49 | **| 851 -13.57
33 | DCS85xJ1372 | 0.07 3.49 |*| 0.04 0.05 -2.68 3.10 [**| -1.21 [**| -3.01 [**| 0.33 0.05 75.23 53.46 | *
34 |DCS85xPCS 124| -2.87 -1.92 -0.27 0.52 |**| -2.85 -2.60 | * | -1.19 [**| -0.89 |**| -0.11 0.62 | * |-68.01| * |-55.84| *
35 |DCS 85 x RG 2787| -1.68 -0.64 -0.02 -0.01 -3.04 -0.84 212 |**| 1.38 |**| 0.32 -0.05 44.14 -12.83
36 |SKI 343 x SKI215| 7.16 0.80 -0.23 0.24 5.90 |**| -0.51 0.40 -2.69 |**| 0.40 0.04 47.32 -5.51
37 | SKI343xJ1372 | 1.48 6.97 |**| -0.18 -0.14 0.60 5.65 |**| -1.82 |**| -0.22 -0.18 0.17 16.44 18.43
38 |SKI343 x PCS 124| -0.90 12.07 |**| -0.42 0.54 |**| -4.72 | * | 1058 |**| 2.97 |**| -1.36 |**| 0.44 -0.16 17.49 38.02
39 [SKI343 x RG 2787 0.25 8.51 [**| -0.16 -0.34| * | 0.65 7.76 |[**| 0.63 -0.19 0.25 0.09 -12.24 -20.87
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[ 40 [ SKI215xJI372 [ 350 | [ 3.95 [**[-041] [o054[*] 512 [**[ 162 [ [ 2.87 [**] 166 [**] 021 | J0.68] [3361] [38.85] |
. Number of
Effectlv_e length effective Number of 100-seed weight . o Seed yield per
Sr. Hybrids of primary branches per _capsules on ©) Oil content (%0) plant (g)
No. raceme (cm) plant primary raceme
F1 F2 Fi1 F2 Fi1 F2 F1 F2 Fi1 F2 F1 F2
41 |SKI1 215 x PCS 124(0.55| |-1.76) 2.36 |**|0.63|**| 2.22 1.16 -0.20 0.19 -0.47 0.71 | *[52.83|*|29.71
42 |SKI 215 x RG 2787(3.94| |-0.62 1.33 [**|0.54|*| 2.78 0.21 1.08 |*| 2.43 |**| 0.38 -0.03 36.66 78.97 |**
43 | JI 372 xPCS 124 172 -4.97| ** | -0.67 | * 027 5.32 |**| -2.75 |**| 1.52 |**| 2.36 |**| 0.32 0.54 75.49 [**|-31.82
44 | J1 372 x RG 2787 3.'33 2.16 -0.17 0.26 -4.85 |**| 0.81 0.21 3.70 |**| -0.45 -0.05 -36.61| |-24.97|**
45 |PCS 124 x RG 2787|1.04| |-1.05 -0.05 0'62 1.67 -2.39 [**| 3.62 [**|-3.50 |**| 0.00 0.26 37.90 48.74
SE(sij) * 2.07| [1.49 0.28 0.20 1.92 0.97 0.21 0.25 0.25 0.33 36.91 33.60

*and ** significant at 5 % and 1 % levels of significance, respectively
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