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INHERTITANCE STUDIES IN BRASSICA JUNCEA, COSS

By Naresh Mehrotra and B. D. Chaudhary,
Maryana Agricultural University
Hissar-125004, Haryana, India.

SUMMARY

A 5 x S diallel involving Laha 101, RT-11, E1/43, Rai 62 and 5405
genotypes of Brassica juncea, Coss. was made to study inheritance through
Griffing and Hayman’s approaches. The 20 F-ls (including reciprocals)
along with 5 parents were tested in randomized block design with four re-
plications in four 4-metre rows at 40 x 15 cm spacings. Nineteen charac-
ters were studied on 5 competitive plants selected at random. All the
components were significant for majority of characters. Predominant role
of additive gene action was indicated by flowering and maturity days,
plant height, siliqua/main raceme, siliqua length with and without beak,
threshing percentage, 250 seed weight and seed yield. However, in the
case of Griffing’s approach days of flowering to maturity, length of main
raceme and seeds/siliqua along with above mentioned characters also showed
predominant role of additive gene action. The seed yield showed over-
dominance in Griffing’s approach. Rank correlation between per se perform-
ance and sca effects of the crosses as well as the parental values and
ggg_effects indicated the preference for per se performance and parental
values respectively.

The seed yield/plant showed positive and significant gca effects for the
cross 5405 x Laha 101. On the other hand, RT-11 gave negative and signi-
ficant gca effects. The best cross Comblnatlon was Laha 101 x 5405.

Thus, good x good general combiner produced the best specific combiner,
indicating thereby that this character is mainly governed by additive type
gene action. The experimental results have been discussed in the light of
improving Brassica juncea for seed yield.

Mustard, Brassica juncea (L) Czern & Coss, an edible oil yielding crop

of rabi (October to March/April), is gaining importance in tropical dry
land areas of India because it is relatively more tolerant to moisture
stress, frost and aphids than the rapeseed group. The necessity of
studying inheritance of seed yield and its components in genetically
diverse material in formulating productive projects needs no further
emphasis. Few studies of this nature have been made in B. campestris (L)
(Zuberi et al., 1972; Singh et al. 1970, 1971; Devarathinam et al., 1976
and Yadava et al 1977) and B. juncea (Slngh et al., 1970, Tiwari and
Singh, 1975, Yadava et al., 1974 and Asthana and Pandey, 1977) The
evidence For reciprocal effects (Mehrotra, 1964 and Mehrotra et al., 1974)
for yield and several yield-contributing components exists in mustard.

The inheritance studies in full diallel system of mating have not been
made in B. juncea. Therefore, the present project aimed to estimate types
of gene action, reciprocal effects and combining ability in yield and

its components. The inferences drawn have been used for suggesting
breeding procedure.
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MATERIALS AND METHODS

A full diallel of five parents namely, (1) Laha 101, (2) RT-11, (3) E1/43,
(4) Rai-62 and (5) 5405 was prepared. Twenty F-ls along with parents
were sown in randomized block design with four replications. Each
treatment was accommodated in four 4-metre rows in 40 x 15 cms. spacings.
Data were recorded on 5 competitive plants selected at random from each
plot on following characters:

1. Days to flowering 11. Siliqua length with beak
2. Days to maturity 12. Siliqua length without beak
3. Days from flowering 13. Seeds per siliqua
to maturity 14. Weight of 25 siliquas with seeds
4. Plant height 15. Weight of seeds from 25 siliquas
5. Stem diameter 16. Threshing percentage
6. Length of first raceme 17. Weight of 250 seeds
7. Primary branches 18. Weight of seeds from first
B. Secondary branches raceme
9. Siliquas/first raceme 19. Seed yield per plant

10. Silqua per plant

These characters and parents numbered from 1 to 19 and 1 to 5 respectively
are referred to in Tables 1 to 4.

The mean data were analysed following Griffing (1956) and Hayman’s

(1954) approaches for estimating combining ability and gene action
respectively.

RESULTS AND DISCUSSION

The genotypic effects were significant for all characters considered

in this study. The reciprocal mean squares were non-significant for

all characters except days to flowering, stem diameter, length of first

raceme and primary branches. Mean squares due to general combining

ability (gca) and specific combining ability (sca) were found to be

significant for all characters except primary branches, siliquas/plant,

weight of 250 seeds, weight of seeds/first raceme and seed yield/plant
(Table 1). The above unity ratio of mean squares (sca/gca) indicated

over-dominance for stem diameter, primary branches, siliquas/plant,

weight of 250 seeds and yield. The mean squares for traits under study

were translated into gca and sca variances. The variance ratio

& sca/ 5”@29) suggested over-dominance for days from flowering to maturity,

stem diameter, primary and secondary branches, siliquas/plant,

seeds/siliqua, weight of 25 siliquas with seed, weight of seeds from

25 siliquas, weight of seeds/first raceme and seed yield. These vari-

ances were further translated to genetical components. The ratio of
"D/ A indicated over-dominance for characters stem diameter, primary

and secandary branches, siliquas/plant, weight of 25 siliquas, weight

of seeds from 25 siliquas, weight of seeds/first raceme and seed yield/plant.

These three ratios have given different results. The ratio of mean

square is a crude estimate of degree of dominance, whereas, in variance

ratio the error component is accounted for. It is therefore more reliable

than the estimates from the ratio of mean squares. Further translation

of statistical components to respective genetical estimates refines

the estimates because of the consideration of mating behaviour. Similar

expressions have been advocated by Chaudbary et al. (1974, 1977).

P = |
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The gca and sca effects for 19 characters have been presented in Tables

2 and 3 respectively. Parents 5405 and Laha 101 were the best general
combiners for seed yield and the cross Laha 101 x 5405 was the best speci-
fic combiner. The best specific combiners had both the best general com-
biners. This expression indicated the predominant role of additive gene
action. Contrary to this, parameters used in Table 1 indicated over-
dominance for this character. The next best specific combiners namely
RT-11 x Rai 62 and RT-11 x E1/43 had parents with poor gca. This clearly
demonstrated over-dominance for seed yield as is given in Table 1.

For threshing percentage, the best combiner RT-11 x 5405 with parents
having the best gca indicated predominance of additive gene action. With
regard to length of siliqua (including beak) the best combiner was E1/43 x
5405. Both these parents had poor gca. Similarly, Laha 101 and RT 11 with
good gca were poor in cross combination. This suggested additive gene
action. This inference was also strengthened by the degree of dominance
@®Y D/6Y A). In 250 seed weight, the best cross Laha 101 x 5405 with
parents having good gca effects suggested additive gene action.

On the average, gca effects and average parental value were similar as
indicated by high and significant rank correlations (Snedecor, 1956)
except for some characters, such as length of first raceme, primary
branches and weight of seeds/first raceme. This expression suggests that
there is no necessity to estimate gca effects. Secondly, average parental
values are actual observations, whereas gca effects are estimated. On
the contrary, rank correlations between sca effects and per se performance
of the crosses being non-significant indicated inconsistent trend between
these parameters. Therefore, sca effects can be preferred to per se
performance. However, per se performance is actual observation, whereas
sca effect is an estimate. Similar inferences have been drawn by Singh
et al. (1974), Chaudhary and Singh (1977) and Chaudhary et al. (1977).

Genetic components and their proportions (Table 4) were estimated following
Hayman (1954). Nine characters namely, days to flowering and maturity,
plant height, siliqua/first raceme, siliqua length with and without beak,
threshing percentage, 250 seed weight and seed yield showed predominant
role of additive type gene action. Seed yield is a complex character and
is governed by a number of attributes. It shows additive (¥ables 2, 3 and
4) as well as non-additive (Table 1) type of gene actions. In Table 1,
estimates of gca and sca variance being negative could have changed the
degree of dominance. Apart from this, Hayman’s (1954) approach is con-
sidered better than Griffing’s (1956) for estimating the degree of dominance
(Kearsey, 1965; Chaudhary, 1973 and Chaudhary et al., 1977).

Singh et al. (1970) found additive effects for plant height, flowering
days, siliquas/main raceme and siliqua length in B. juncea. VYadava et al.
(1974) in Indian mustard reported significant effects due to reciprocals,
gca and sca. They indicated equal importance of additive and non-additive
variances for seed yield, siliquas/main raceme, siliqua length,
seed/siliqua, length of main raceme and secondary branches, whereas,
additive gene action was predominant in case of plant height and primary
branches. Yadava et al.(1977) in toria (B. campestris var. toria) reported
additive type gene action for flowering days, where as for maturity it

was non-additive.

In the present investigation, seed yield and its components are under
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the control of additive and non-additive type of gene action (Tables 2, 3
and 4). Therefore, in order to improve seed yield, reciprocal recurrent
selection may be adopted to use both types of gene actions. The material
so produced could be handled by pure line method. Since crossed seed pro-
duction is relatively easy in B. juncea (Mehrotra, 1964), the adoption

of this approach would not pose limitations. Further, path coefficient
analysis with formulation of selection indices for simultaneous improvement
of yield and yield component characters would be useful.

Mustard yields are generally low (6-8 Q/ha) in tropical dryland regions
because of low productive plant populations/unit area. The poor germi-
nation is due to acute soil moisture stress caused by the stoppage of
erratically distributed rains in late August or early September. Obviously,
mustard is sown (middle of October) in a gradually receding conserved
(30% efficiency) moisture in kharif (July to September) fallow rabi
(October to March) mustard cropping system. The deep placement of seed
leads to uneven germination and early sowing favours serious disease and
pest attacks and poor development of yield component characters because
of thermo- and photo- sensitivity of mustard genotypes. It is therefore
desirable to isoclate phenotypically stable genotypes for germination
percentage in chemically simulated moisture (Mehrotra, 1973 and 1977)
and temperature stresses in germinator. Another course could be con-
ducting experiments with genotypically diverse population of mustard in
space and time to isolate photo- and thermo- nonsensitive yield-stable
genotypes to be used either as a variety or in hybridisation programmes.
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