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Grains from six basic generations (P1, P2, F1, F2, BC1
and BC2) of three crosses of Triticum durum namely
CMH74540 x PDW245 (C1), CMH74540 x PDW274
(C2) and CMH 74540 x PDW 277 (Cs) were analyzed
for various quality parameters such as protein content,
sedimentation value, dry gluten content, ~-carotene,

hectoliter weight and yellow berry incidence. Protein
content was estimated following Macro-kjeldahl method
[1], sedimenation value was calculated according to
Dick and Quick [2], Gluten content was determined
according to AACC approved method [3]. The recorded
data were subjected to scaling test for testing the
adequacy of additive dominance model [4]. In the event
of inadequacy of additive dominance model weighted
analysis of Cavalli [5] was used for estimating the
various components of generation means.

. The investigations have revealed that simple
additive-dominance model is inadequate in the
inheritance of various quality parameters. For certain
traits in some crosses additive and dominance gene
effects along with all the three types of non-allelic
interactions (additive x additive, additive x dominance
and dominance x dominance) were important while in
other crosses one or two type of non allelic interactions
were important.

Additive gene effects alongwith additive x
dominance type of interaction influenced the inheritance
of protein content in C1. For cross C2 only additive
x dominance interaction controlled the inheritance of
protein. However, in C3, it was dominance gene effects
along with additive x additive and additive x dominance
gene effects which governed the inheritance of protein
content (Table 1). Dhillon et al., [6] reported the
importance of additive, dominance and non-allelic
interactions while Aruna and Raghaviah [7] reported
the role of dominance and epistatic gene effects in the
inheritance of protein content.

For the inheritance of sedimentation value only
additive gene effects were found to be important in
case of cross C2 whereas for crosses C1 and C3 in

addition to additive and dominance gene effects in all
the three types of digenic non-allelic interactions were
found to be important (Table 1). Zhang and Zhang [8]
have also reported the importance of additive as well
as non-additive gene effects in the inheritance of
sedimentation value.

Additive gene effects along with dominance x
dominance type of interactions was found to be important
in the inheritance of dry gluten content in case of cross
C1 whereas for cross C2 and C3 additive and dominance
gene effects alongwith, additive x additive and
dominance x dominance type of non-allelic interactions
played an important role in the inheritance of dry gluten
content (Table 1). Yadav et al., [9] also reported
importance of epistatic gene effects in the genetic
control of gluten content in wheat.

Only additive gene effects were found to control
the inheritance of ~-carotene content in case of cross
C3 while for cross C1 in addition to additive and
dominance gene effects, additive x additive and
dominance x dominance type of non-allelic interactions
controlled the inheritance of ~-carotene. In cross C2
all the three types of non-allelic interactions along with
additive and dominance gene effects controlled the
inheritance of this trait. Dhillon [6] and Lee [10] have
also reported the importance of additive and dominance
gene effects along with all the three types of non-allelic
interactions in the inheritance of ~-carotene content.

All the six parameters of a digenic model were
found to be significant in cross C1 and C3 suggesting
the importance of additive, dominance as well as
non-allelic interactions in the inheritance of hectolitre
weight (Table 1). For cross C2 additive gene effects
alongwith dominance x dominance type of interactions
were found to be important. However, Singh [11] has
reported the adequacy of simple additive dominance
model in the inheritance of this trait.

The inheritance for yellow berry incidence in cross
C1 was found to be governed by additive and dominance
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Table 1. Gene effects for quality attributes in durum wheat

Character Cro- Components of mean Type of
sses [m] [d] [h] [i] m [I] epistasis

Protein content (%) C1 11.95**±O.06 0.47**±O.08 ns ns -1.93**±O.48 ns
C2 12.04**±O.06 ns ns ns 1.74**±O.35 ns

C3 12.n**±O.34 ns -1.66*±O.49 -1.06**±O.35 -0.61*±O.27 ns
Sedimentation value (mm) C1 34.85**±1.66 1.35**±O.21 -18.65**±3.64 -8.39**±1.64 -2.40**±O.74 10.79**±2.16 Duplicate

C2 26.14**±O.18 0.92**±O.17 ns ns ns ns

C3 16.99**±1.96 2.49**±O.19 15.90**±4.17 6.40**±1.95 1.40*±O.71 -9.00**±2.29 Duplicate
Dry gluten (%) C1 10.99**±O.1 0 1.19**±O.12 ns ns ns -0.99**±O.2C

C2 13.92**±O.89 0.83**±O.12 -6.38**±2.06 -2.84**±0.88 ns 3.44*±1.23 Duplicate

C3 13.83**±O.86 0.87**±O.12 -6.44**±2.00 -2.76**±0.86 ns 3.47*±1.23 Duplicate

~-Carotene (ppm) C, 7.64**±O.68 0.n**±O.09 -5.16**±1.53 -1.48*±O.68 ns 3.20**±O.88 Duplicate

C2 7.87**±O.70 0.83**±O.11 -6.71**±1.63 -2.09**±O.69 -1.0/8*±0.41 4.75**±0.98 Duplicate

C3 5.42**±O.09 1.09**±O.08 ns ns ns ns
Hectolitre weight (kg/hi) C1 83.44**±2.07 3.29**±O.16 -22.80**±4.38 -7.n**±2.06 3.42**±0.68 15.36**±2.38 Duplicate

C2 n.09**±O.14 5.70**±O.15 ns ns ns -1.67**±0.36

C3 81.75**±1.73 5.07**±O.18 -10.08*±3.68 -6.46**±1.72 1.29*±O.64 -4.42**±2.01 Duplicate
Yellow berry incidence (%) C1 9.78**±O.90 1.13**±O.17 -13.89**±1.98 -4.81**±O.88 -1.69**±0.46 8.65**±1.21 Duplicate

C2 4.02**±O.11 2.32**±O.11 -3.25**±O.48 ns -1.02*±O.42 2.16**±0.44 Duplicate

C3 4.03**±O.06 1.78**±O.11 ns ns -2.51**±0.41 ns

*,**Significant at 5% and 1%, respectively; ns: non-significant

gene effects along with all the three types of non-allelic
digenic interactions. In cross C2 also the pattern of
inheritance was similar to that of C1 except that the
additive x additive type of interaction was non-significant.
In cross C3 only additive gene effects and additive
x dominance type of interaction played an important
role in the inheritance of yellow berry incidence. Singh
[11] and Dhillon [6] had also reported importance of
additive and dominance gene effects in the genetic

control of yellow berry incidence.

A perusal of the above results suggests that
digenic interaction model was adequate for protein
content and dry gluten content. For sedimentation value
and hectrolitre weight there was an indication for
presence of trigenic or linked digenic interactions as
all the six parameters were found to be significant for
these two traits in crosses C1 and C3. The presence

of trigenic or linked digenic interactions can not be
ruled out in cross C1 for yellow berry incidence and

in cross C2 for ~-carolene content. It was also noticed
that nature and magnitude of gene effects varied with
different crosses for different characters, therefore,
different strategy has to be adopted for a particular
cross to bring improvement with regard to quality
attributes. The study suggests that homozygous pure
lines can be developed by following selection scheme
like pedigree method of selection. Oiallel selective mating

or bi-parental mating in early segregating generations
can prove to be an effective approach.
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