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To study the nature and magmtude of genc effects for six metric trmts in four spring wheat
crosses, additive-dominance model and digenic interaction model were chosen. The dominance
geneefl’eclsweremempomtthm-idinvegeneeﬁectsinﬂmostanmwhwhshnwed
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The knowledge about the nature and magmtude of gene effects may greatly
help in formulatmg plant breedmg programmes,. since such a knowledge not only
tells about the relative importance of different kinds of gene effects (addltlve,

~“dominance and epxstanc) in the control of characters but. also provndes information.
about the cause(s) of heterosts ’ :

. In the present stndy, an attempt has been made to estimate various kmds of
- gene effects. through standard biometrical genetic procedures and to know the relative

importance of these gene effects i in the control of six important. metnc traits including
grain- yxeld in wheat. '

MATERIALS AND METHODS -

The matenal of the present study consisted of four sprmg wheat cTOsses,
‘namely, WL 711 x HD 1981, WG 377 x HD 1925, WL 711 X HD 2122, and HD 2122 x
Sonalika. Six generations, Py, P, F; (P, X Py), F;, BC, (F; > P,) and BC, (F, x
P,) of each of the four crosses were produced and raised in randomized block design
with three replications in 2.5 m long rows with row-to-row distance of 23 cm and
plant to plant 10 cm during 1983-84. Each parental and F; generation was represented
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by 1 row, each BC genaration by 5 rows, and each F, by 20 rows. The data were
recorded on five randomly chosen competitive plants in each row for six metric
traits, namely, days to heading, plant height, effective tillers/plant, grain/ear, 100-grain
weight, and grains yield/plant.

The data were subjected to the joint scaling test of Cavalli [1] to obtain
estimates of m, (d) and (k) parameters and to test the adequacy of the additive~domi-
nance model. In cases where the additive-dominance model was adequate but some
other parameter was nonsignificant (e.g. parameter (h) was nonsignificant in 8 out
of 12 cases, showing adequacy of the additive-dominance model), the best fitting
model {two-parameter model) eliminating nonsignificant parameter was applied to
obtain more precise estimates of the remaining parameters. The data of the characters
showing inadequacy of the additive~dominance model were subjected to the six-parame-
ter model based on the formulae given by Mather and Jinks [2] to obtain estimates
of m, (d), (h), (i), (j) and (/) parameters. This model was used as a guide to choose
the best suited model in each case. In all cases to which this model was applied,
one Or more parameters were nonsignificant_and- thus the best fitting model was
applied in each case by excluding the nonsignificant parameter(s).

RESULTS AND DISCUSSION.

The estimates of main gene effects and x° values, obtained by applying the
best fitting models for characters showmg adequacy of the additive-dominance model
in four spring wheat crosses, are given in Table 1. Of the total six characters studied,
four characters for cross WL 711 x HD 1981, three each for crosses WG 377 x
HD 1925 and WL 711 X HD 2122, and two characters for cross HD 2122 X
Sonalika showed adequacy of the additive-dominance model. Both (d) and (h)
parameters were significant in four cases only (effective tillers and grain yield/plant
in cross WL 711 X HD 2122, and days to heading and grains/ear in cross HD 2122
X Sonalika), indicating that the additive as well as dominance gene effects were
responsible for the control of these characters. However, higher values of (k) than
those of (d) in all these four cases indicated that dominance gene effects were
relatively more important. The genes with negative effects were dominant over the
genes with positive effect, for days to heading and grains/ear in eross HD 2122 X
Sonalika, since the values‘of (k) parameter in both cases were negative. For number
of tillers and grain yieid/plant in the cross WL 711 X HD 2122, the genes with
positive effect showed dominance over the genes with negative effect. In the remaining
eight cases (days to heading, grains/ear, and 100-grain weight in crosses WL 711 X
HD 1981 and WG 377 x HD 1925; plant height in cross WL 711 x HD 1981;
and 100-grain weight in cross WL 711 x HD 2122), only additive gene effects
seemed to exercise control over the characters because the parameter (h) was nonsignificant
in all these cases and was thus omitted while obtaining estimates of m and (d)
parameters.

The estimates of main and first order interaction gene effects and x* values
obtained by applying five-, four- or three-parameter models for characters showing
inadequacy of the additive-dominance model are presented in Table 2. The values
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Table 1. Estimates of main gene cffects and x* valves for characters showing adequacy of
additive-dominance model in wheat crosses

Cross and character : m @) ) X2

value d.f.

Cross WL 711 X HD 1981:

. days to heading 106.8** 4.7 o 5.1 4
~ plant height g 120.0%* 11.6** — 7.2 4
grains/ear ' 58.1%* 6.4%* - 3.0 4
100-grain weight ' ' 4.9+ 0.3** J— 0.9 4
Cross WG 377 X HD 1925: : ‘ V
days to heading 93.9** 3.4%* — 6.2 4
grains/ear 53.4** 4.1** e 29 4
100-grain weight 5.0** 0.2** e ) 0.7 4
Cross WL T11 X HD 2122:
tillers/plant . 14.0** 2.7 2.9* 46 3
100-grain weight 3.9* 0.2** - 1.6 4
grain yield 228, 2.0 6.3 5.2 3
Cross HD 2122 X Sonalika: . . -
days to heading 97.3** 3.9 -8.7° 3.9 3
grains/ear 38.3** 2.7 -5.1%* ‘ 4.3 3

*, **Significant at 5% and 1% levels, respectively.

of the interaction parameters, in general, were higher than those of (d) and (h)
parameters. This indicates that epistasis played an important role in the control of
these characters. Among the interaction parameters, (j) was significant only for tillers
and grain yield/plant in cross HD 2122 x Sonalika, indicating least importance of
additive' X dominance epistasis in the material studied. These two cases (tnllers and
gram yield/plant in cross HD 2122 X Sonalika) also mdlcated presence of trigenic
or higher order interactions or linked digenics, since the five- -parameter models
~ applied to these two cases were inadequate. The parameters (i) and (/) were almost
equally important. In all those cases where parameter (k) was significant, its magnitude
was higher than that of (d), indicating greater importance of dominance gene effects
;than for grain yield/plant in cross HD 2122 x Sonalika for which the value of the
~ additive parameter was relatively high. The negative values of (k) for plant height
~in crosses WG 377 x HD 1925 and WL 711 x HD 2122 indicate that the genes
‘with negatlvc effect were dominant over the genes with posmve effect. .

The classnﬁcatxon of epistasis in such cases largely depends on the sngmﬁcance
and sign of (h) and () parameters. These two parameters had different s:gns for
‘tillers and grain y:eld/plant in cross WL 711 x HD 1981 and plant height in cross
WG 377 x HD 1925, indicating predominance of duplicate type of epistasis in these
“three cases. On the contrary, preponderance of complementary epistasis was indicated
_for plant height and grain yield/plant in cross HD 2122 X Sonalika, since the signs
of () and (/) parameters were same in these two cases. Smgh and Singh [3],
: however, noted predominance of complementary type of epistasis in their study.
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Tablcz Esnmatsofmamandﬁrstordermterwhongmeﬁeﬂsandx valmforcharacters :
: sho\ung inadequacy of the addiuve-domxum mwodel in’ wheat crom

Crossandcharacterr m (d) (k) N (i); (1) 0 ¢

value d.f.
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: *._**Significant at 5% and 1% levels, rcspéétiwiely, Lo

. Epnstasns played a s1gmﬁcanm mie m the control of tﬂlers and gram yleldfplant‘ =
- in crosses WL 711 X HD 1981, WG 377 x -HD 1925, and HD 2122 x Sonalika;

~ and for plant height in crosses WG 37? x.nHD 1925,"WL 711 x HD 2122 and HD

2122 X Sonalika. The-remalmng three charac on’ the other hand, indicated less
o 1mp0rtance of epnstasas' The charactet ain ‘weight was either under the control .-
ne. {c] VHD \1981;, WG 377 x-HD 1925 and
ph - additive and dominance
‘ charactcr ‘can’ be easily mzproved by using -
“situation’. for this character ‘was observed by

situation regar, ng the relativ

characters number

.. were _controlled - by - morc"complex genetic systemS, hese- results indicate that -
o 1mprovement in grain yield/plant through indirect selection for grain wenght would,, o

‘ be more suooessful than through dlrect selection for gram yleld 1tself

Overall crosses WL 711 % HD 1981 and WG 377 X HD 19Q5 can provnde

,hheadmg and number of grains. per ear, the. - :v
portance of additive and nonadditive gene effects, -
tillers’ and -graifn- ylcld/plam

better opportunities for improvement through simple selection procedures than crosses
- WL 711 x HD 2122 and HD 2122 X Sonahka :
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