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QUANTITATIVE CHARACTERS IN WHEAT

(TRITICUM AESTIVUM L. EM. THELL)

P. K. SHARMA, D. K. CARG AND P. C. SHARMA'

Department of Agricultural Botany, Ch. Charan Singh University
Meerut 250004

(Received: November 16, 1994; accepted: June 11, 1995)

ABSTRACT

Three crosses of wheat, viz. CPAN 1961 X MUW 27, CPAN 1933 X HW 517 and Eagle X

Mendose, were studied for gene effects for yield and yield components. Both additive and
nonadditive gene effects were found important for various haits. Simultaneous
exploitation of these gene effects through biparental crossing followed by recurrent
selection would provide further improvement in grain yield in wheat.

Key words: Wheat, yield components, gene effects, generation means.

Information regarding nature and magnitude of gene effects controlling the inheritance
of yield and its component characters in different populations helps in designing the suitable
breeding strategy for better exploitation of the genetic potential of a crop [1,2]. Keeping this
in view, generation mean analysis was carried out in three crosses of wheat to study gene
effects for grain yield and its component characters.

MATERIALS AND METHODS

The experimental material comprised parents, Fl, BCl, BC2 and F2 generations of three
crosses: CPAN 1961 x MUW 27, CPAN 1933 x HW 517 and Eagle x Mendose. The material
was evaluated in a randomized block design with three replications in 1.5 m long rows
spaced 30 em apart. Plant-to-plant distance within a row was 10 em. Each of the parental
and FI generation was represented by one row, each BCl and BC2 by two rows, and F2 by
10 rows. Five random plants from each row in a replication of each generation were scored
for eight quantitative traits. Scaling testes [3, 4] were applied to detect epistasis and to

•Author for correspondence.
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determine the adequacy of the three parameter model. The gene effects were estimated
following the models of Hayman [5} and Jinks and Jones [6].

RESULTS AND DISCUSSION

The estimates of scaling tests (Table 1) revealed the presence of digenic interactions for
all the characters in all the crosses except for biological yield and grain weight/ear in CPAN
1933 x HW 517 where additive-dominance model was adequate.

The digenic epistatic model assumes that both fixable and non fixable gene effects are
significant for tiller number in the crosses CPAN 1933 x HW 517 and Eagle x Mendose; for
plant height and biological yield in Eagle x Mendose, and for grain yield in CPAN 1961 x
MUW 27. Chapman and McNeal [7} and Gill et al. [8} also revealed the importance of these
effects for wheat yield components. However, nonfixable gene effects were significant only
for tiller number in the crosses CPAN 1961 x MUW 27. This shows the complex nature of
inheritance of these traits in wheat, rather than the presence of either additive or dominance
gene effects only. Moreover, epistatis in such cases was of duplicate type which further
confirms the complex nature of these traits, as also reported earlier [9, lO}. Complementary
type ofepistasis was observed for days toflowering and plant height only in the cross CPAN
1961 xMUW 27. Such traits, where both additive and nonadditive gene effects are important,
can better be improved by the breeding procedures involving biparental mating followed
by recurrent selection.

The dominance component of gene effects was significant and higher in magnitude than
the additive component for days to flowering only in two crosses CPAN 1961 x MUW 27,
and Eagle x Mendose; for tillers/plant and plant height in CPAN 1961 x MUW 27; and for
grain weight/ear in Eagle x Mendose. Pathak and Nema [ll} and Khalifa et al. [12} also
reported the importance of dominance component for these traits in wheat.

Additive gene effects were significant for grains/ear in all the three crosses; for plant
height, grain weight/ear, and grain yield in CPAN 1933 x HW 517; for biological yield in
CPAN 1961 x MUW 27; and for grain yield/plant in Eagle x Mendose, and were of higher
magnitude than the dominance effects in two crosses, viz., CPAN 1961 x MUW 27 and Eagle
x Mendose. For these traits additive variance accounted for the major part of genetic
variance. These traits can, therefore, be improved by simple selection procedures. Srivastava
et al. [13} reported the importance of additive effects for these traits.
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