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ABSTRACT

The combining ability analysis of 10 parents and their-45F’s and 45 F_S gener ated through Diallel
system of matingrevealed that significant differencesexisted for general combiningability (GCA) for
all thecharacters. GCA varianceswereimportant for all thecharacter sindicating the presenceof both
additiveand non-additivegeneeffectsin controllingtheexpresson of variouschar acters. Parent Rohini,
Varuna and RH-9801 werethe good general combinersfor seed yield and oil content. Additive gene
action along with partial dominance wasobserved in oil content and 1000-seed weight. RH-819, RH-
9304 and Vaibhav also exhibited desirable general combining ability effect for earliness and longer
plant height.Varieties RGN-19, RH-9304 showed better performance for early flowering, No. of

secondary branchesper plant and other yield attributingtraitsin both thegeneration.
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TheBrassicaceaefamily cons stsof many important
field cropsand vegetabl es such as mustard. Mustard
rank third intheworld and most important vegetable il
sourcewith an annua growth rate exceeding of palm.
Mustard is the world’s second leading source of protein
medls. Themain mustard producing regionsof theworld
are China, Canada, India and Northern Europe.
Worldwide production of mustard hasincreased six fold
between 1975 and 2007 by the aim of conventional
and modern plant breeding approaches. World
production is expected to trend further upward over
between 2005 and 2015 (UN Food & Agriculture
Organization (FAO). Indian mustard (Brassica juncea

L. (Czernand coss)) isan important oil seed cropin
India. It has 38 to 42% oil and 24% protein. Diallel

anaysisprovidesamating design whereby the selected
parentsare crossed in al possible combinations. The
mean valuesare used for predicting combining ability
of the parents (GCA) and hybrids (SCA) to enlighten
the nature of gene actioninvolved intheinheritance of
traits (Khan et al., 2009a). It works as a principal

method for screening of germplasm and to determine
the ability of the different genotypesto beincluded or
not inafuture breeding programme on thebasisof their
GCA, SCA and reciprocal effects. The yield
advancement in brassi carequiresinformation regarding
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thenatureof different combining abilitiesof parentsand
a so knowshow about the natureof geneactioninvol ved
inexpressonof different quantitativeand qualitativetraits
of economicimportanceisaso aprerequisteto develop
and design desirable lines (Guptaet al., (2011) and
Dholu et al., (2014). Zhang (1987) and Larik et al.
(1999) reported that sel ection of parent cultivarsfor
intraspecific hybridizationisgreatly facilitated by the
utilization of GCA and SCA. Inbreeding programs, the
GCA and SCA areusually used for parentsand their
cross combinations selection, respectively for
improvement of crop production (Singh and Sachan,
2003). Therefore, desirable GCA and SCA are needed
to achievehigher yield with heterosis(Marinkovi and
Marjanovic, 2004). Many studieshave been conducted
to addressthe effects of GCA and SCA for yield and
yield componentsin different crops(Khanet al., 2009a
and b; Murayaet al., 2006). But theresearch studies
regarding geneaction for yield and yield componentsin
brassica is unsolved and needs consideration. The
present study aimstoidentify thebest generd combiners
andtheir F hybridsonthebasisof their generd, specific
and reciprocal combining ability for yield and its
contributing traits. Devel opment of superior variety
could be done by reshuffling the genes through
hybridization from suitable parents. Moreover, itisalso
necessary to know about the nature and magnitude of
geneaction responsiblefor controlling theinheritance
of variousyield atributes al ong with combining ability
of the parent and their cross combination in order to
exploit theminfurther crop improvement programme.

MATERIALSAND METHODS

Ten parentsviz. Varuna, Rohini, Vaibhav, Vardan,
RH-819, Krishna, RH-9304, RGN-19, RH-9801 and
RH-30werecrossed in half diale efashion to produce
45 F s. Ten parents and their 45F sweregrownina
randomized block designwith threereplications. Each
parent and F s. weregrow in singlerow of 4mlength
with row to row and plant to plant distance of 45 and
15cm respectively in each replication during rabi 2010
2011 at the experimental research farm of C.S.Azad
University of Agriculture and Technology, Kanpur.

Recommended agronomic practiceswere adopted in
order to raise a healthy crop. A sample of five
representative plant were taken from each plot for
recording data on days to flowering, plant height,
number of primary branches, number of secondary
branches, length of main receme number of siliquaeon
main raceme, days to maturity, number of seed per
siliqua, test weight, yield and oil content in each
replication. Thecombining ability andysiswasdoneby
the procedure suggested by Griffing’s (1956) Method
2, Modd |. Themathematical modd for the combining
ability anaysisisassumed to be:

Yijkl =u+gi +gj +sij + 1/bc Si Seijk (i, j) = 1, 2, 3...

n;

k=1,2,3...b;

1=1,2,3...¢)

where,

Yijkl=mean of i x jth genotypein kth replication

u=thepopulation mean

gi=thegenerd combining ability (gca) effect of ith
parent

gj=thegcaeffect of jth parent

Sj =the specific combining ability (gca) effect for
thecrossbetweenith, jth parent suchthat sj = §i

>i Zajkl=theenvironmenta effect associated with
theijklthindividua observationonithindividua inthe
kth block withith asfemdeparent andjthasma e parent.

Statistical analysis was based on the method
analysis of variance as suggested by Panse and
Sukhatme (1967) and the standard error differencewas
computed by at 5and 1 % leve of significance.

RESULTSAND DISCUSSION

Generd combining ability (GCA) effect of parents
was for all characters based on F, and F,generation
arepresentedinTablel a& b. A significant differences
among the parentswith respect to their gcaeffect both
the generationsin daysto flowering table 2. Parents
RGN-19followed by Krishnaand Rohini inF_, Vaibhav
followed by RH-9301 and RGN-19in F, generation
for earliness flowering were recorded good general
combiner, while Variety RH-819 were recorded good
combiner for lateflowering.
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The parents RH-819 followed by RH-9304,
Vabhav in F, RH-30followed by RH-9304 and Vardan
in F, were recorded good general combining parents
for shortest plant height, whereasRH9801 followed by
Krishna, RH-819 in F, were noticed good general
combiner for talest plant. The number of primary
branches was recorded on the basis of general

combining effects. The parents Krishna, RH-9801,
Vardanin F, generation and RH-819 and RH-9304in
F, were proved to be good general combiner. The
parents RH-30, RGN-19, Vardan and RH-9801
showed sgnificantly high GCA effect for large number
of secondary branches, while the parents RH-819,
Rohini, RH-9304 and Krishnashowed negativevaue

Table1(a) : Combined analysis of variance for parents, F;’s parents Vs F;’s in diallele mating design for yield and

yield attributing characters of mustard

Lengt No. of
Source ot S Prant ';'Icr’n;f Se';‘é’né’; hof sliqua Daysto No.of . Ol  Yied
o Height P y Y main on  maturit seeds . content  Plant
Variation flower brancheg/pl branches/pla . sl weight o
ing (cm) ant t racem main y siliqua (%) (9)
e raceme
Replicati 2 0.245 2547 1.661 3.161 0.789 0.344 0.677 0217 0.071 0.141  0.297
ons
Treatmen 54 14.745 356.585 0.462 2774 17456 160.03 8.260* 2.293* 0.362 8.290** 38.20
tS * % * % 2* * 1* * * * 9* *
Parents 9 12.658 378.499 0.540 3.592**  190.57 138.69 6.642* 2.605* 0.655 4.155** 20.30
** * % 9* * 1* * * * 2* *
F.S 44 15.488 399.370 0.456 2.630**  149.18 141.19 8.778* 2.196* 0.231 8.425** 41.47
*% * % 4* * 9* * * * 2* *
PvsF;’S 1 0.752* 917.198 1.263** 1.738**  1147.0 1180.7 0.083 3.781* 3.490* 39.559** 55.82
* ** 49* * 13* * * * 9* *
Error 108 0.264 0.785 0.168 0.251 0.268 0.823 0.848 0.331 0.012 0.104 0.215

*Significant at 5 % level, **Significant at 1 % level

Table1 (b) : Combined analysis of variance for parents, F,’s parents Vs F,’s in diallele mating design for yield and
yield attributing characters of mustard
No.of  No. of No. of . .
Source of Daysto Pl_ant primary secondary Lengt_h siligua Daysto No. of Test ol Yield/
L 1. ; height of main . .~ seeds/ ; content  Plant
Variation flowering branches branches/ on main maturity .- weight
(cm) raceme siligua (%) (9)
/plant plant raceme
Replicatio 2 0.681 0.188 0.411 0.853 0.176 1282 6.962 1825 0.014 0548 0284
ns
Treatment 54 10.495** 600.246** 0.603** 1.734** 197.748 204.003 5.003** 3.218** 0.562 6.072** 24.876
S ** ** * %
Parents 9 12.658** 378.499** 0.540* 3.592** 190.579 138.691 6.642** 2.605** 0.655** 4.155** 20.302
F,S 44 10.265** 547.396** 0.609** 1.328* 158.649 191.613 4.781** 3.084** 0.245** 6.468** 25.239
** ** **
PvsF’S 1 1.015** 4921.69** 0.867** 2.849** 198258 133748 0.376 14.652* 2.844** 5.824** 50.080
2** ** * * %
Error 108 0.279 0.303 0.241 0.249 0428 0821 2874 0279 0036 0118 0.315

*Significant at 5 % level, **Significant at 1 % level
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for GCA inboththegenerations. Itisdueadditiveand
non-additive effect of genes. These finding also
corroborated with theresultsof Dhuppeet al., (2006),
Bhandari et al., (2007), Vagadiyaet al., (2010), Jethva
etal., (2011) and Bhaddiaet al ., (2014) in mustard.

For themainlength of racemethe parent RH-9801
followed by Varuna, RH-819, RGN-19, Vardan and
Rohini in F_ generation and Rohini, Varuna, Vaibhav
and RH-819 in F, generations were recorded good
generd combining parentsfor bearing maximum length
of mainraceme. Significant differenceswerenoted for
number of siliquas on the main raceme in both the
generations. Parents RGN-19 and Vardan showed
maximum siliquain F, and Varuna, Rohini, Vaibhav
and Krishnain F, generation were recorded good
general combining parents. Early maturity was
consider desirabletherefore parents were negative
estimate of GCA effects were consider promising
parent Vaibhav and RH-30 showed significant
negative GCA in F, and parents RH-9304, Krishna,
Rohini showed negative GCA effect in F, for maturity.
Varieties RH-819, Vaibhav, Vardan and RH-9801
showed positive GCA effect and good combiner for
late maturity. A significant GCA effect were recorded
for number of seed per siliqua for the both the
generation. The parentsVaibhav, Vardan, Varuna, in
F, and Vardan RH-30 and Varuna in F, were
recorded good general combining parentsfor bearing
higher number of seed per siliqua.

The parent Varuna followed by RH-9304,
Vaibhav in F generation and Varunafollowed by RH-
9304 and RH-819 in F, werereported for higher test
weight. A significant difference was noted for oil
content in both the generation. The parents RH-9801,
RH-819 in F, and Rohini, Vardan, Varuna and
Vaibhav in F, were recorded good general combining
parent for higher oil contents. The parents Varuna
followed by RH-9801, Rohini, RNG-19, Vardan F,
and Vardan followed by RH-9801, RNG-19 and
RH-819in F,were showed good general combining
parent for higher yield per plant in both the
generations.

Theresult indicated that the exploitation of the

both additive and non-additive types of geneaction.
It would be worthwhile to resort breeding
methodol ogies such as biparental mating, recurrent
selection or reciproca recurrent sdection, whichwould
accumul atefavourblegenesin homozygousstateor help
in bresking linkage bl ocksthereby generating maximum
variability for further slection. Smilar findingwered o
reported by Gupta et al., (2011) and Dholu et al.,
(2014).

Conclusion:

The present investigation concluded that GCA
effectswere higher in magnitude for pods per plant,
pod length and seed yield plant per plant indi cating that
these trait were governed by additive type of gene
action. GCA effectswereof higher magnitudefor seeds
pod per silliquaand test wei ght manifesting that materna
effect play crucid rolefor thesetraits. Theimportance
of both additive and non-additivevariability could not
beignored and the use of integrated breeding strategies
IS needed for the improvement of these traits for
Brassica juncea genotypes.
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