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Gene effects for certain Physical quality traits and Grain yield

in Rice
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Abstract : Genetic analysis of certain physical quality traits of grain in four selected
rice crosses indicated that milling recovery in Chandan/Sambamahsuri, head rice recovery
in TR-64/Rasi and length/breadth ratio in all the crosses studied were under the control
* of additive gene action indicating the possibility of true breeding progenies for these
parameters. However, the inheritance of traits like kernel length and breadth.was influenced
by both additive and non -additive type gene actions. Importance of all types of epistatic
interactions were found to be governing the inheritance of grain yield. Postponement of
selection of desirable segregants, to advanced generations could be suggested to exploit

such complex genetic makeup.
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Introduction

A paradigm shift in the rice breeding strategies
from quantity centered approach -to quality-
oriented efforts was inevitable, since India has
not only become self sufficient in food grain
production but alsq is the second largest exporter
of quality rice in the world. Evolving cultures
which suit consumer demands of international
and national markets has become imperative.
Recent studies on genetics of quality characters
interpret polygenic control and non-allelic interactions
while, earlier studies explained these traits on
the basis of simple Mendelian inheritance (Pandey
et al.1985). The present investigation on generation
mean analysis by six parameter model (Jinks
and Jones, 1958) in four crosses revealed significance
of A.B,C scaling tests suggesting that all physical
quality characters and grain yield were influenced
by epistatic gene effects.

Material and Methods

The material comprised of parents (P, and
P), F, F, Bc,, and Be, generations of four
crosses viz; Chandan/Sambamahsuri, Sambamahsur/
Tellahamsa, Erramallelu/Rasi and JR-64/Rasi.
* Parents Chandan. Erramallelu, IR-64 and

Tellahamsa possessed long slender grain, while
Sambamahsuri had medium slender grain and

Rasi was medium bold type. Sets of these six

family progenies were raised in randomized
block design with three replications. All the
F.s, parents and backerosses were planted in
three rows of 1.5 metre length and the Fs
were planted in ten rows. A spacing of 20
x 15 cm was adopted. Observations were recorded
on five random plants from each of the parents
and F,S while, 20 plants from Be,, Bc, and
30 F, plants in each replication. Recommended
agronomic, coltural and plant protection measures
were adopted in conducting the experiment.

~ Estimation of traits like milling recovery
and headrice recovery was done using a paddy
sample of 10 g. Satake huller and Keu type
T, polisher were used for hulling and milling
of rice samples. Dial micrometer was employed
to generate data on grain dimensions. For grain
yield per plant; matured panicles of five plants
were individually harvested, threshed, cleaned
and dried to 12-14 per cent moisture level.
The grain yicld was recorded in grams.
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Table 1. Estimates of generation means and gene effects for physical quality characters and grain yield
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Results and Discussion

In the present investigation,
the generation mean analysis using
six parameter model (Jinks and
Jones, 1958) in four crosses revealed
significance of A,B,C scaling tests
(table 1) suggesting that all the
traits (physical quality) and grain
yield were influenced by epistatic
gene effects. The significant Chi-
square for all the traits indicated
the inadequacy of six parameter
model and pointed to the
involvement of higher order
interactions in controlling these
traits.

For milling recovery it was
observed that additive effects were
important for Chandan /
Sambamahsuri suggesting about
the possibility of existence of
progenies with higher milling
recoyery. However dominance
component and additive/additive
interaction effect was significant
in IR-64/Rasi and dominance/
dominance effects were significant
for all those crosses studied. The
presence of non-additive gene action
is expected to restrict the prospects
of selection in evolving a pureline
with desirable milling recovery.
Such situations warrant retention
of high degree of heterozygosity
in segregating generations through
intermating of selected genotypes
or by following some form of
recurrent selection. Similar signs
far (h) and (1) estimates in IR-
64/Rasi indicated presence of
complimentary gene action and
considerable amount of heterosis
in this combination for milling
recovery. Tomar (1987) indicated
the importance of additivity for
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this trait. Another important milling
attribute, head rice recovery was
found to be positively influenced
by additive effect in IR-64/Rasi
and additive/additive interaction
was showing enhancing effect in
Chandan/Sambamahsuri  and
Sambamahsuri/Tellahamsa,
However, dominance/dominance
interaction effects were predominant
for crosses Erramallelu/Rasi and
IR-64/Rasi. The opposite signs
of (h) and (1) indicated duplicate
gene action for all crosses indicating
hindrance in improvement through
selection. In these circumstances
procedures capable of exploiting
both additive and non -additive
gene action would be helpful.
Epistatic control for head rice
recovery was earlier reported by
Tomar (1987).

Importance of both additive
and dominance effects for kernel
length was reported by Roy and
Panwar (1993) and Vivekanandan
and Giridharan (1995). They have
also indicated the importance of
all interaction effects. In the present
investigation also additive effects
were found to govern the inheritance
in all crosses except in
Sambamahsuri/Tellahamsa. Among
the epistatic types dominance/
dominance had higher magnitude
in positive direction for all the
crosses. As considerable amount
of additivity was observed pedigree
method of breeding will be
rewarding to improve kernel length.
Presence of dominance effects in
negative direction also necessitates
the selection to be postponed to
later generations till homozygosity
ig attained. One or two cycles of
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epistasis ' was found in Erramallelu/Rasi and
IR-64/Rasi. Similar results were reported by
Somyit (1974) and Chauhan et al., (1993). Presence
of significant dominance effects combined with
duplicate epistasis restricted the scope of simple
selection for yield.

In the present investigation digenic interactions
were significant for most of the traits in all
the four crosses analysed. Epistatic components
are supposed to constitute a sizeable part of
trait variation in characters influenced by higher
estimates of dominance effects. Preponderance
of ‘h’ was noticed for head rice recovery
(Chandan/Sambamahsuri, Sambamahsuri/
Tellahamsa) and kernel breadth. For physical
quality traits and yield importance of additive,
non-additive and epistatic effects were noticed.
To exploit such complex genetic makeup selection
of desirable segregants may be postponed to
advanced generations so that epistatic gene action
gets fixed in the segregants.
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