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Genetics of yield and yield components in scented rice
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ABSTRACT

Parental, F, F,, BC, and BC, generations of four crossesinvolving scented and non-scented rice varieties were
studied for days to 50% flowering, plant height, panicle number plant?, panicle length, number of grains
panicle?, 1000 grain weight, grain length, length breadth* ratio and grainyield plant™. Asimplethree parameter
model was adequate for the variability in respect of days to 50% flowering, panicle number plant! and grain
length. Among the digenic interaction models both five and six parameter models were fitted for almost all the
characters. The dominance effects were more important than the additive effects in most of the crosses. The
duplicate type of epistasis was present with the exception of panicle length in cross Muskbudhi x Ratna in which
the complementary type of epistasiswas evident. Recurrent selection or diallele selective mating seemsto bethe
best method to improve the grain yield and other attributes in scented rice.
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The scented rice has good export value in the
international market but they are poor yielders. Hence,
it is very much essential to improve the scented rice
with higher yield. The grain yield is ahighly complex
character, generally governed by genes and the
interaction between them. To know the pattern of
inheritance among different traits in scented rice,
dialele matingisfrequently used but afew reportsare
available on generation mean analysis. So the present
experiment was undertaken to know the nature and
magnitude of gene effectsby generation mean analysis
which is a simple and successful method in self
pollinated crop likerice.

MATERIALS AND METHODS

The experimental material comprised of four crosses
between four sceneted (Basmatibahar, Kasturi,
Muskbudhi and Kalimochi) and one non scented (Ratna)
rice genotypes (Table 1). Six generations (P,, P,, F,,
F,, BC, and BC,) were raised in a Randomised Block
Designwiththreereplicationsat Central Rice Research
Institute, Cuttack in wet season 2003. Two rows of
each parent, one row each of F,, BC, and BC, and ten
rowseach of F, per replication weretransplanted. Each
row was 3.6 m long with row to row and plant to plant
spacing of 20 cm. Recommended package of practices

werefollowed during crop growth period. Observations
were recorded on ten randomly selected plants from
P, P, F,, BC, BC, and 30 plants from F, generation
of each crossfor ten characters. Thejoint scaling test
as proposed by Cavalli (1952) was applied to test the
adequacy of additive - dominance model. Components
of generation meanswereworked out by weighted | east
square estimates as per Mather and Jinks (1982). The
three, five and six parameter models were applied for
al the charactersin each cross to know the adequacy
of themodel. From the adequacy of themodel different
genetic parameters were estimated.

RESULTS AND DISCUSSION

The estimates of genetic parameters like mean (m),
additive (d), dominanace (h), additive x additive (i),
additive x dominance (j), dominance x dominance (1)
for different characters in four crosses are presented
intable 1. Significant deviation of observed generation
mean from the expected mean for most of the
characters suggested that the non-allelic interactions
were present in these crosses.

The data on Daysto 50% Flowering reveal ed
that the additive-dominance model was adequate for
Basmatibahar x Ratna crossindicating absence of non
alelicinteraction. The dominant effect had major role
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in controlling thischaracter. Similar type of geneeffects
were observed by Dikshit and Mani (1988). In crosses
Basmatibahar x Kasturi, Muskbudhi x Ratna and
Kaimochi x Ratna, additive (d), dominance (h), additive
x additive (i), additive x dominance (j) type of
interactions were important. Liang et al. (1996)
observed non additive gene effects predominated over
the additive gene effects for this character. Duplicate
type of epistasis was found in cross Basmatibahar x
Kasturi supported by the findings of Ray and Panwar
(1995) and Liang et al. (1996).

Dueto failure of additive - dominance model
all the crosses exhibited digenic interactions. Genetic
control of plant height in Basmatibahar x Kasturi and
Kalimochi x Ratnawere under additive (d), dominance
(h), additive x additive (i), dominancex dominance (1)
type of gene effects and the 'h' and 'i" effects were
negatively significant. In Basmatibahar x Ratha plant
height was controlled by 'd', 'h', 'i'and 'j', effects where
as in Muskbudhi x Ratnha cross it was controlled by
additivedominance and all thethreetypes of non-allelic
interactions. Theimportance of both additive and non-
additive types of gene effects were also observed by
Dikshit and Mani (1988) and Chakraborty and Hazarika
(1995). Duplicate type of epistasiswas present in all
the crosses except Basmatibahar x Ratna.

Additive type of gene action mainly controlls
panicle number plant® in Kalimochi x Ratna. In rest of
the three crosses, additive (d), dominance (h) and all
the three types of gene interactions were present. The
1" was negative in magnitude in cross Basmatibahar x
Ratna and Muskbudhi x Ratna. (Singh et al., 1996).
Duplicatetype of epistasiswas present in Basmatibahar
x Kasturi and Basmatibahar x Rathaand complementary
type of epistasis in Muskbudhi x Ratna. Dikshit and
Mani (1988) also observed complementary epistasisfor
this character.

Digenic interaction wasobservedin all thefour
crosses studied. In Basmatibahar x Kasturi and
Basmatibahar x Ratna crosses panicle length was
controlled by additive (d), dominance (h), additive x
additive (i), dominance x dominance (l) effect and 'I'
was negative in later cross. The dominant effect
predominated over additive effect in Muskbudhi x
Ratna. Theimportance of both additive and non-additive
effects have been reported by Ray and Panwar (1995),
and Chakravorty and Hazarika (1996). Duplicate type
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of epistasis was found in all the croses except
Kalimochi x Ratna

Thedataon number of grainspanicle? showed
that five parameter model was adequate for the cross
Basmatibahar x Ratnaand Kalimochi x Ratna and six
parameter model was adequate for the rest of the two
crosses. In cross Basmatibahar x Kasturi the additive
effect and dominance x dominance (l) effect were
positiveand significant. For therest two crossesadditive
(d), dominance (h) and all thethreetypesof non-alelic
interactions controlled the characer. Singh et al. (1996)
reported similar results for this character. The 'I' was
high and negatively significant in cross Basmatibahar x
Ratnaand Kalimochi x Ratna.

Digenicinteraction model wasfittedto all the
crosses studied for two grain weight character. Additive
(d), dominance (h) and all thethreetypesof interactions
controlled the chracter except additivex dominance(j)
typein Kalimochi x Ratna. (Chakravorty and Hazarika
1996, Kumar and Mani 1998). In all the crosses the
dominance effect was predominant over additive effect
but negatively significant in cross Basmatibahar x
Kasturi and Kalimochi x Ratna. Duplicate type of
epistasiswas found in all the crosses studied.

The additive-dominance model was adequate
for cross Basmatibahar x Rathaand only additive gene
effect controlsgrain length. Whereas only non-additive
gene effectslike dominance (h) additive x additive (i),
dominance x dominance (I) type of gene effects were
responsible for the inheritance of this character in
Kalimochi x Ratna. In other two crosses 'd', 'h' and all
the three types of non-allelic interaction controlled the
character. The above findings were supported by
Vivekanandan and Giridharan (1995) and Sharmaand
Talukdar (1998). Duplicate type of epistasiswasfound
in al the crosses except Basmatibahar x Ratna.

Digenicinteraction model wasfittedto all the
crosses studied for length breadth ratio. Additive,
dominance and all the types of non-allelic
interactionswere present in all the crosses except
dominance x dominance (1) type in Basmatibahar x
Ratna and additive x additive (i) typein Kalimochi x
Ratna. Importance of both additive and non-additive
effectswere observed by Sharmaand Talukdar (1998).
Duplicatetype of epistasis wasfoundinall the crosses
except Basmatibahar x Ratha.
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For grain yield plant? six parameter model was fitted
for Basmatibahar x Ratnaand five parameter model to
the rest of the crosses. All the gene effects 'd, 'h', ',
', and 'I' were important except 'j' type in three later
crosses which fitted to five parameter model. The
dominance effect was negative in magnitude in
Basmatibahar x Kasturi, Muskbudhi x Ratna and
Kalimochi x Rathaand'l' was negative in Basmatibahar
x Ratha. Ghorai and Pande (1982), Dikshit and Mani
(1988) and Chakraborty and hazarika (1996) got similar
resultsfor thischaracter. Inall the crosses non-additive
effect was more pronounced than the additive effect.
Duplicate type of epistasis was observed for all the
Crosses.

Fromthe present findingsit was contempl ated
that digenicinteraction wasfound in most of the crosses
studied. However, the failure of digenic interaction
model for days to 50% flowering and grain length in
cross Basmatibahar x Ratna, panicle number in
Kalimochi x Ratna does not preclude the absence of
higher order interactions. On the other hand, in crosses
like Basmatibahar x Ratha and Kalimochi x Ratnafor
paniclelength and number of grains panicle? thefixable
'd" and 'i* type of gene effects were positive and
significant which indicated the presence of sufficient
genetic variability among the parental lines and
possibility of improvement through selection. In the
present study only one cross Muskbudhi x Ratna for
panicle number showed complementary type of epistasis
which can be utilized in subsequent generation by
fixationinthis particular cross.

The present findings also indicated the
importance of both additive non-additive effectsfor the
improvement of grain yield and itscomponent traits. In
general, the predominance of dominance effects over
the corresponding additive effects indicated the
importance of dominance or complete dominance
effectsin theinheritance of thesetraits. Duplicatetype
of epistasisin majority of the cases further confirmed
the preval ence of dominance effectsin theinheritance
of different characters under study. The presence of
significant dominant effect coupled with duplicatetype
of epistasis restricted the scope for simple selection
for grainyield and most of the component traits studied.
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Non-allelicinteractionswith duplicatetype of epistasis
can be utilized effectively in pedigree breeding by
delaying selectionto alater generation. It istherefore,
suggested that the use of biparental mating inthe early
segreegating generations or recurrent selection which
exploit both additive and dominance gene effects for
the simultaneous improvement of grain yield and
important component traitsin scented rice.
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