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Line x Tester analysis for seed yield and its components
in Toria (Brassica campestris L. var. Toria)

Vivek Singh, Sharad Pandey and Gideon Synrem

Abstract

Combining ability of fifteen quantitative traits was studied in 7 lines, 3 testers and 21 F1 ’s in Line x
Tester mating design to know the inheritance pattern of yield attributes of Brassica campestris L. var.
toria. The analysis of variance revealed the treatments were highly significant for all the traits under
study except for the character siliqua length. Amongst the parents, PT-303 was a good general combiner
for seed yield and other contributing characters. The hybrids PT-303 x Uttara, Tapeswari x Uttara and
PHT-1 x Uttara showed high better parent heterosis and high per se performance for seed yield. The
hybrid Bhawani x G-14 showed high positive significant sca effect for seed yield, biological yield,
siliqua length and length of main raceme. The hybrid SDS-22 x Uttara also showed high positive
significant sca effect for seed yield, siliqua length and length of main raceme. Based on the estimates of
components of variances for all the traits studied, it reveal that sca variance was higher than gca variance,
indicating the preponderance of non-additive gene action which includes dominance and epistasis where
hetrosis breeding would be helpful in utilizing maximum proportion of fixable genetic variation for
future crop improvement.

Keywords: General combining ability, L x T, Toria, heterosis

Introduction

Oilseed Brassicas, commonly grouped as rapeseed-mustard, have a considerable role in
agriculture and economy of the country. Almost all part of the plant is useful and has it utility
either for human beings or animals. At the national level, it is the second important oilseed
crop contributing upto 27% of the total edible oil obtained from various oilseeds across the
country (Singh et al., 2013) 4. Rapeseed-mustard crops in India comprises of species like
toria (Brassica campestris L. var. toria), yellow sarson (B. campestris L. var. yellow sarson)
brown sarson (B. campestris L. brown sarson), black mustard (B. nigra), Indian mustard (B.
juncea L. Czernj and cosson), and taramira (Eruca sativa/vesicara Mill.). Amongst these, few
traditionally grown species was cultivated way back as 3,500 BC. Although Indian mustard is
the most widely cultivated form in the Indian subcontinent, toria crop has gained its own
importance, due to short duration, fitment in crop rotation and its oil quality.

Toria (B.campestris) is a short duration crop and finds its fitment under various cropping
systems. It is grown as a catch crop in north Indian states, in between two agricultural seasons
of monsoon (Kharif) and winter (Rabi). The crop is grown in early rabi season in India and
adjoining country like Bangladesh. (Rahman, 2011) I In north-eastern parts of India, it is
cultivated as main season crop. Toria has the potential to elevate farmer’s income by
increasing cropping intensity, provided suitable cultivars are available with desired traits.
Early maturity along with enhanced yield and yield contributing characters, adoptive to local
conditions are the major breeding objectives.

There exist wide yield gaps when productivity of India is compared with western countries
(Yadava et al., 2012) 28, Increasing and stabilizing the production and productivity of toria
crop is much needed. This can be done by proper use of germplasm resources and combination
of various genetic tools to develop efficient recombinants. (Banga, 2012) [, Exploitation of
Heterosis and its commercial utilization plays an important role in increasing the production
and productivity of toria crop; hence, heterosis breeding can be one of the most technically
feasible way for breaking various yield barrier. A detailed analysis of the combining ability
among parents and crosses, the mechanism of inheritance of quantitative traits and the
phenomenon of heterosis is necessary for further evaluation of various breeding procedures
(Allard, 1960) M. Combining ability analysis is a tool to judge the potential of parental lines
for producing superior hybrids and desirable recombinants (Singh et al., 2013) 2,

~393~


http://www.thepharmajournal.com/

The Pharma Innovation Journal

Further, to develop better genotypes by means of
hybridization, the choice of appropriate parents is of great
importance. Considering these aspects, the present
investigation was taken up to have an in depth view on both
the general combining ability of the parents as well as specific
combining ability of the crosses. Results from Better parent
heterosis of different cross will help in identifying better
combinations in B. campestries L. var. Toria.

Materials and Methods

The study was conducted at Agriculture Research Farm,
Himgiri Zee University, Dehradun during two consecutive
years 2019-2020 (Crossing Blocks) and in 2020-2021
(Evaluation of parents and hybrids). The experimental
material comprised of 21 hybrids (F1) of Toria (Brassica
campestris L. var. toria) involving 10 parents, 8 out of which
were released/notified high yielding varieties and 2 local
collections that were utilized as lines and testers. The parental
genotypes (with 7 Lines and 3 Testers) were crossed
following linextester fashion, producing 21 F1 hybrids. The 7
lines used as female were SDS-22, PT-303, Tapeswari, PT-
508, PT-30, Bhawani and PHT-1. Uttara, PT-507, G-14 were
used as Tester. (Table 1). These parents along with the Fi’s
were planted with 3 replications in randomized block design
during rabi 2020-2021. Each treatments was sown in plots of
3 rows, each of 3 m length. The row to row distance of 45 cm
and plant to plant spacing of 15 cm was maintained by
thinning. Recommended package of practice was followed to
raise the crop. The applied fertilizers were as per
recommendation, i.e. 60:30:30:40 kg/ha of N:P:K:S,
respectively. The field was irrigated thrice which includes
pre-sowing irrigation. Data was taken on five randomly
selected plants from every plot, for fifteen characters viz.,
seed yield/plant (g), plant height (cm), days to 50% flowering,
number of primary branches, number of secondary branches,
length of main raceme (cm), siliqua on main raceme, siliqua
per plant, siliqua length (cm), number of seeds per siliqua,
biological yield, harvest index, days to maturity, oil content
(%) and 1000-seed weight (g). The approach to study
combining ability analysis was as per the procedure of
Kempthorne (1957) 1 and better parent heterosis
(heterobeltiosis) was calculated using WINDOSTAT version
9.2 provided by INDOSTAT Services, Hyderabad, India.

Results and Discussion

The analysis of variance (Table 2) revealed the treatments
were highly significant for all the traits under study except for
the character siliqua length. The mean sum of squares dues to
lines showed significant differences except for the characters
siliqua length, seeds per silique, thousand seed weight and oil
content. The mean sum of square due to testers were
significant for plant height, primary branches per plant,
secondary branches per plant, siligua on main raceme,
siliqua/plant, biological yield, harvest index and seed
yield/plant. Interaction effect for lines and testers was found
to be significant for primary branches/plant, secondary
branches/plant, length of main raceme, siliqua/plant,
biological yield, harvest index and seed yield/plant. The mean
sqares due to females were greater than those due to male for
all the traits except plant height and seeds/siliqua indicating
large diversity among the females than in males for these
characters. The lower magnitude of variance in LXxT
interaction suggest greater uniformity among the crosses than
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among the parent varieties. The results were supported by the
findings of Chaudhary et al. (1997) ™, Meena et al. (2013)
(101 Sharma et al. (2008) [l and Rameeh (2019).

The variance components of general combing ability (gca)
and specific combining ability (sca) were significant for most
of the character. Components of variance (Table 3) revealed
that the sca variance was higher than gca variance for all the
fifteen characters, except for siliqua on main raceme. The
variance ratio obtained by equating gca and sca, ranged from
0.07 in siliqua length to 0.5 in percent oil content. This was
less than unity for all the characters under study. The results
indicates the preponderance of non-additive gene action
which includes dominance and epistasis. Under such results,
heterosis breeding would be helpful in utilizing maximum
proportion of fixable genetic variation comprising of additive
and additive x additive epitasis as well as non-additive genetic
component consisting of dominance, additive x dominance
and dominance x dominance may give better results while
conducting crop improvement. The above results were well
supported by the findings of Meena et al. 2015 [, and
Rameeh (2019).

Results of general combining ability (Table 4 and 5) revealed
the female parent PT-303 exhibited significant general
combining ability for Seed yield per plant (3.24**), this
indicates the presence of additive gene action or additive x
additive gene interaction effects. when general combining
effects are significant, additive or additive x additive gene
effects are responsible for the inheritance of that particular
trait. Similar results were reported by Spragme (1966) and
Meena et al. (2015) [4, The parent PT-303 also showed
positive significant general combining ability for number of
silique per plant (37.90**), biological yield (25.95**), harvest
index (4.71**), number of seeds/silique (1.93**), days to 50%
flowering (1.19*%), number of primary branches/plant
(0.90**), number of secondary branches/plant (0.79**) and
silique length (0.30**). Parent PT-303 showed significant
negative gca value (-1.75) resembling presence of desired trait
of early maturity. The above identified female parent could be
selected as a suitable parent for hybridization as it revealed
good general combining ability for most of the important
yield contributing characters in future breeding program. In
the testers, G-14 had significant GCA effects in positive
directon for seed yield (1.07**) and other yield contributing
characters like harvest index (1.50**), siliqua/plant (19.76**),
siligua on main raceme (4.02**), length of main raceme
(1.49**) and biological yield (14.273**). Verma et al. (2000)
251 Singh et al. (2005) M, Singh et al. (2013) 24, Synrem et
al. (2015) 22 and Rahman et al. (2011) ™4 reported similar
results while working with different material. The results
from the present investigation clearly suggest that there exist
scope for improving combining ability of parents for yield
contributing trait, since good combiner, for the trait seed yield
were not good for other yield-contributing traits, hence focus
should be at improving the combining ability of vyield
contributing traits which will contribute to the GCA for seed
yield directly. These parents can be used in further breeding
programmes in Toria for accumulating favorable alleles,
including yield and its contributing characters in a single
genetic background.

The results of specific combining ability (Table-6) for seed
yield per plant revealed the hybrids SDS-22 x Uttara (3.26**),
PT-303 x PT-507 (2.06**), PT-30 x PT-507 (2.37*%),
Bhawani x G-14 (4.41**), PHT-1 x PT-507 (3.11**) showed
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positive significant specific combining ability effects for seed
yield per plant. The experimental findings were well
supported by Yadava et al. (1992), Chaudhary et al. (1997) ¥,
Shiekh and Singh (1998), Verma et al. (2000) °, Lalta et al
(2002), Monalisha et al. (2005) [*2 and Chauhan et al. (2017)
Bl The hybrids PT-508 x G-14 (1.36**), PHT-1 x Uttara
(0.98%), PHT-1 x PT-507 (1.84**) showed positive significant
specific combining ability effects for oil content. Hybrids
SDS-22 x PT-507(-2.62**), PT-303 x Uttara (-4.19**),
Tapeswari x Uttara (-3.19**), PT-30 x G-14 (-4.19**), PHT-1
x G-14 (-1.86*) showed desirable negative significant specific
combining ability effects for days to 50% flowering. The
breeding for early flowering is important in crop improvement
for the trait early flowering. The experimental results were
well supported by findings of Meena et al. (2015) 1 for early
flowering. The hybrids PT-303 x PT-507 (-1.96*), Tapeswari
x Uttara (-2.54**), Bhawani x G-14 (-4.16**) showed
desirable negative significant, specific combining ability
effects for days to maturity. Similar results were obtained by
Yadava et al. (2012) 161, Tomar et al. (2018) ?3], Chaurasia et
al. (2018) [, and Singh et al. (2010) [2°1,

Highly significant and positive sca effects were observed for
seed yield in 5 hybrids, 1000 seed weight in 2 hybrids, oil
content in 3 hybrids, number of siliqua on main raceme in 5
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hybrids, number of seeds/siliqua in 2 hybrids, siliqua length in
4 hybrids and number of primary branches in 5 hybrids,
silliqua/plant in 5 hybrids, harvest index in 5 hybrids.
Similarly, negative significant sca values were obtained in 5
hybrids for the traits plant height, days to 50% flowering, and
days to maturity. The cross Tapeswari x Uttara showed
significant negative values for both days to 50% flowering (-
3.19**) and Days to maturity (-2.54**) indicating presence of
a combination of required trait of early maturity.

The information regarding six best performing parents as best
performing hybrids along with their percent heterosis over
mid parent as well as better parent and with highly significant
sca effects and higher per se performance for seed yield per
plant is presented in Table 7. The promising hybrids PT-303 x
Uttara (36.34**), PT-303 x PT-507 (21.97**), Tapeswari X
Uttara (26.59**), PT-508 x Uttara (22.33**) and PHT-1 x
Uttara (22.89*) possessed positive significant relative
heterosis (Ha) and heterobeltiosis (Hb) for seed yield per
plant. Yadava et al. (2012) 28] reported 54.38% heterobeltosis
and Vaghela et al. (2011) reported 44.8% heterobeltosis with
highly significant sca effects and higher per se performances.
These results were supported by similar findings of Gupta et
al. (1999), Pradhan et al. (1993) 3, Bharti et al. (2018) [,
Chauhan et al. (2017) B! and Rameeh, (2012) [*51,

Table 1: List of Toria (Brassica campestris L.) parents used as lines and testers in the present study

S. No Lines S. No Testers
1. SDS-22 1. Uttara
2. PT-303 2. PT-507
3. Tapeswari 3. G-14
4, PT-508
5. PT-30
6. Bhawani
7. PHT-1

Table 2: Analysis of variance for fifteen morphological traits in line x tester analysis in Toria (Brassica campestris L.)

Days to |Plant|Primar Siliqua .. |Seeds 1000 -

Characters 50% |heigh| vy Secondar Lengt_h on | Siliqua/ Siliqu / Dayst_o Biological/Harvest| seed Oil S_eed
Sources of D.F. . y of main . a |... [Maturit . - [conten| yield /

e Flowerin| t [branche main | plant siliqu Yield | Index |weigh
variation branches|raceme length y t | plant

g (cm) S raceme a t
* *|
Replication| 2 | 158 [10.08| 0.02 | 016 | 1058 | 884 | 870.03 |0 011 | 268 | 484.81 |64.41%*| 0.00 |8.97*[>4E
* x| *| * *| * *
Treatments | 30 | 10.57 (%3] 2,20 | 1.91xx [196,T3 198383 55 159851 740 T182L97 g g 015 Tlg g 20.7
Parents | 9 | 2230%% 205 .99 | 154+ %3 06.03123509 0,124 2.12 (101344 9 49 31¢| 0.08 | 335 2507
* x| *| *| *
Zf‘lrﬁgg 6 |31.71%* 1??1;8 2345 | 1 45wx [P15:197128.08%15559.32% 1y | 4 67 |14, 71%+20906.11% 53 e 0,09 | 4.08 262
*
(?22?253) 2| 400 |103%/102+¢| 0.96% | 1737 |47.91%| 50528+ | 0.05 | 2.58 | 100 |1653.49*38.59*%| 0.08 | 2.83 [°7°
*| *
P(al_r)f%s 1| 241 [15.21] 1.60% | 3.27%% |45.12*| 0.00 |7514.45%| 0.16 | 3.88 | 091 [/92908%4380%| 0.00 | 0.01 P>
* x| * * *
Pi:gzzse;’s 1 | 16817+ | 0.83| 7.49% | 5.3gwx |T09ALY782.90% 4151 55 [0.05%) 3 95 150 9%+ [1542 1%+ 151:84"| ¢ 19 | .36 |10%8
* x| *| * * * * *
Crosses | 20 | 18,48+ 223;4 p17ee | 101w [L760B72I6057I1935.89 ( 716% (o loo o 12016 %1020 *|7.57 *[24.72
x|
Lineeffects| 6 | 9.61 |0 200 | 152 |208.19 *%"| 657406 | 034 [1011| 8.28 | 450390 | 9659 | 0.16 |1259| 29.43
*

Jffcztc‘i; 2 | 11.28 [89.07| 199 | 2.65 | 3525 |256.38| 9793.28 |%14"| 1.70 | 3.39 | 8337.87 | 48.84 | 0.28 | 6.10 | 19.10
* x| * *| * * *
LT effects| 12 | 24.11%% 13’3;(4 228w | Logme |34 4 00ua 497390 (650" o 12699 514 143837021 ¥ 1 [2330
Error | 60| 198 [21.74 0.06 | 0.2 | 9.35 | 14.11 | 1306.12 | 0.06 | 2.61| 1.76 | 186.18 | 5.72 | 0.07 | 2.73 | 1.18
Total | 92| 7.70 [86.56 0.79 | 0.71 | 67.22 | 74.27 | 4717.19 | 0.15 | 3.50 | 4.71 | 3986.95 | 37.72 | 0.11 | 3.96 | 10.02

* = Significant at 0.5% level, ** = Significant at 0.1% level, Df = Degrees of Freedom
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Table 3: Estimates of components of variance for morphological traits in Toria (Brassica campestris L.)

Characters
Siliqua Seed
Compc_mgnts Days to Pl_ant Primary |Secondary Lengt_h on |[Siliqua|Siliqua| Seeds Days to [Biological|Harvest| 1000 Oil |yield
of variation| 50% |height of main . / . . seed
. branches| branches main |/ plant {length| .. Maturity| Yield | Index . lcontent| /
Flowering| (cm) raceme| . .ome siliqua weight pant

o’ Lines 0.84 ]29.67| 0.21 0.15 32.09 | 52.51 |585.32| 0.03 | 0.83 | 0.72 479.74 | 10.09 | 0.01 | 1.09 |3.13
c® Tester 0.44 3.20 | 0.09 0.12 1.23 | 11.53 |404.15| 0.00 | -0.04 | 0.07 388.17 | 2.05 | 0.01 | 0.16 |0.85
o? GCA 056 [11.14| 0.12 0.13 10.49 | 23.82 [458.50| 0.01 | 0.22 | 0.27 41564 | 446 | 0.01 | 0.44 |1.53
o2 SCA 7.37 |53.25| 0.73 0.61 43.04 | 19.96 |4555.92| 0.16 | 1.32 | 3.68 | 4171.11 | 46.03 | 0.04 | 0.85 |7.37

2 2
° (S;(C::ﬁlc 0.08 021| 0.17 0.21 024 | 119 | 0.10 | 0.07 | 0.17 | 0.07 0.10 0.10 | 0.22 | 0.51 |0.21

Table 4: Estimates of GCA effects of line and testers for fifteen quantitative characters in Toria (Brassica campestris L.)

S No.| Lines Days to 50% Plgnt Primary Secondary Length of main | Siliqua on main | Siliqua per | Siliqua
T Flowering Height branches Branches raceme raceme Plant Length
1. | SDS-22 -1.81** 2.44 -0.03 0.03 2.81** 10.53** -11.25 -0.11
2 PT-303 1.19* 1.54 0.90** 0.79** -0.07 -1.58 37.90** 0.30**
3 |Tapeswari 0.19 -5.35** -0.32** -0.27* -5.21** -3.57** -9.54 0.15
4 PT-508 -0.47 5.56** -0.47** -0.41** 1.15 S7.77** -18.36 -0.02
5 PT-30 1.19* 7.04** 0.27** 0.21 10.03** 10.22** -36.16** 0.10
6 | Bhawani -0.14 -8.04** -0.01 -0.03 -7.80** -5.07** 4.89 -0.23**
7 PHT-1 -0.14 -3.18* -0.34** -0.32** -0.90 -2.74* 32.53* -0.18*

SE lines 0.66 2.19 0.12 0.16 1.44 1.77 17.03 0.11
CD (P=0.05) 1.34 4.44 0.24 0.33 291 3.57 34.43 0.23
CD (P=0.01) 1.79 5.94 0.33 0.45 3.89 4.79 46.07 0.30
8 Uttara 0.19 -2.37* -0.33** -0.39** -0.65 -2.20* -23.04** -0.08
9 PT-507 0.61 1.10 0.27** 0.28** -0.83 -1.82* 3.28 0.00
10 G-14 -0.81* 1.26 0.05 0.10 1.49* 4.02** 19.76* 0.07

SE tester 0.43 1.43 0.08 0.10 0.94 1.15 11.15 0.07
CD (P=0.05) 0.87 2.90 0.16 0.22 1.90 2.34 22.54 0.15
CD (P=0.01) 1.17 3.89 0.21 0.29 2.55 3.13 30.16 0.20

* = Significant at 0.5% level, ** = Significant at 0.1% level

Table 5: Estimates of GCA effects of line and testers for fifteen characters in Toria (Brassica campestris L.)

S.N.| Parents | Seeds/siliqua | Days to maturity | Biological yield | Harvest index | 1000 seed weight | Oil content | Seed yield per plant
1. | SDS-22 0.40 -0.08 -11.00* 0.70 0.04 0.15 0.70
2 | PT-303 1.93** -1.74** 25.95** 4.71** 0.08 -0.87 3.24**
3 |Tapeswari| -1.64** 0.58 -15.75** -1.20 -0.13 1.24* -0.99**
4 | PT-508 -0.16 -0.18 37.51** -5.13** -0.25* -1.99** -0.96*
5 PT-30 -0.21 1.25** -5.28 -0.93 0.08 0.43 -0.15
6 | Bhawani -0.23 0.58 -11.77* -1.43 0.09 1.34* -2.49**
7 | PHT-1 -0.07 -0.41 -19.64** 3.29** 0.07 -0.31 0.66

SE lines 0.76 0.62 6.432 1.12 0.13 0.78 0.51
CD (P=0.05) 1.53 1.26 13.00 2.27 0.26 1.57 1.03
CD (P=0.01) 2.05 1.69 17.39 3.04 0.35 2.10 1.38
8 Uttara 0.15 -0.45 -22.76** 0.03 0.078 0.58 -0.31
9 | PT-507 0.17 0.30 8.49** -1.54** 0.055 -0.47 -0.75**
10| G-14 -0.32 0.15 14.27** 1.50** -0.13* -0.11 1.072**

SE tester 0.49 0.40 4.21 0.73 0.08 0.51 0.33
CD (P=0.05) 1.00 0.82 8.51 1.49 0.17 1.03 0.67
CD (P=0.01) 1.34 1.10 11.38 1.99 0.23 1.38 0.90

* = Significant at 0.5% level, ** = Significant at 0.1% level

Table 6: Significant positive Specific combining ability (sca) effects for fifteen yield and yield attributing characters in crosses of Toria

S.N. Characters Specific combining ability (sca)
SDS-22 x PT-507(-2.62**), PT-303 x Uttara (-4.19**), Tapeswari x Uttara (-3.19**), PT-30 x G-14 (-4.19*%),

0 .
1 |Days to 50% Flowering PHT-1 x G-14 (-1.86%)
2 Plant height PT-508 x PT-507 (-8.92**), PT-30 x G-14(-5.69*), Bhawani x PT-507 (-8.18**), PHT-1 x G-14(-12.84**)
. PT-303 x Uttara (0.37)*, PT-303 x PT-507(0.57)**, Tapeswari x G-14 (0.25%), PT-508 x G-14 (1.30**), PT-30 x
3 Primary branches PT-507 (1.05**)
4 Secondary Branches PT-303 x PT-507 (0.60**), PT-508 x G-14 (1.25**), PT-30 x PT-507 (0.98**), Bhawani x G-14 (0.94**)
. PT-303 x G-14 (6.08**), PT-508 x Uttara (5.17**), PT-30 x Uttara (4.52*), Bhawani x G-14 (6.97**), PHT-1 x
5 | Length of main raceme o
Uttara (5.26**)
6 |Siliqua on main raceme PT-508 x Uttara (4.87*), PT-30 x PT-507 (6.69**)
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PT-303 x PT-507 (55.31*), Tapeswari x Uttara (57.33**), PT-508 x G-14 (66.61**), PT-30 x PT-507 (81.42**),

http://www.thepharmajournal.com

7| Siliquaper Plant Bhawani x G-14 (121.81%%)
8 Siliqua Length SDS-22 x Uttara (0.39**), Tapeswari x PT-507 (0.45**), PT-30 x Uttara (0.63**), Bhawani x G-14 (0.58**)
9 Seeds/ Siliqua PT-508 x Uttara (2.38*), Bhawani x G-14 (2.30%)

10 Days to maturity

PT-303 x PT-507 (-1.97%*), Tapeswari x Uttara (-2.54**), Bhawani x G-14 (-4.16**)

11 Biological Yield

PT-303 X PT-507 (37.59%*), PT-508 x G-14 (33.06**), Bhawani X G-14 (114.42**), PHT-1 x Uttara (60.72*),

PHT-1 x PT-507 (47.59**)

SDS-22 x Uttara (8.18**), PT-303 X PT-507 (7.33**), Tapeswari X Uttara (5.86**), PT-30 X PT-507 (5.29%),

12 Harvest Index PHT-1 x G-14 (9.66%%)
13 1000 seed wit. Tapeswari X PT-507 (0.26**), PT-30 x G-14 (0.32%)
14 Oil content PT-508 x G-14 (1.36**), PHT-1 x Uttara (0.98*), PHT-1 x PT-507 (1.84**)

15 Seed yield/plant

SDS-22 x Uttara (3.26*), PT-303 X PT-507 (2.06%*), PT-30 x PT-507 (2.37**), Bhawani X G-14 (4.41%*),

PHT-1 x PT-507 (3.11**)

* = Significant at 0.5% level, ** = Significant at 0.1% level

Table 7: Mean Performance and estimates of mid parent, better parent heterosis for seed yield in Toria genotypes

Promising Crosses Mgan seed | Mid Pargnt Better Parent Specific go_mbining General combin!ng ability for
yield (g) Hetrosis Heterosis ability seed yield

PT-303 x Uttara (L2 x T1) 13.76 37.13** 36.34** -1.94** HxA
PT-303 x PT-507 (L2 x T2) 17.32 43.30** 21.97** 2.06** HxL
Tapeswari x Uttara (L3 x T1) 12.77 50.54** 26.59** 1.31* LxA
PT-508 x Uttara (L4 x T1) 13.49 27.78** 22.33** -1.94** LxA
PHT-1 x Uttara (L7 x T1) 12.40 27.89** 22.89* -0.72 AXxA
PHT-1 x PT-507 (L7 x T2) 15.79 34.32** 11.17 3.11%** AxL

* = Significant at 0.5% level, ** = Significant at 0.1% level

H = positive significant, A = positive non-significant, L = negative significant

Conclusion

The female parent PT-303 showed positive significant general
combining ability for seed yield per plant (3.24**) which
could be considered as a parent for hybrid seed production.
The genetically diversed parents with good per se
performance for seed yield and good general combining
ability should be selected for breeding programmes aimed at
the improvement for yield and other characters in Toria. The
crosses with favorable traits obtained from this study can be
utilized in further breeding program for development of high
seed yielding cultivars of Toria (Brassica campestris L.).
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