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ABSTRACT

Heterosis, Potence ratio, inbreeding depression, gene
action, heritability and predicted genetic gain for earli-
ness, yield and yield components in the two crosses (Maple
presto x Crawford) (I) and (McCull x Crawford) (II) were
studied. Six populations in each cross, namely, P,, P, F,,
F,, BC, and BC, were used. Results obtained showed signi-
ficant positive heterotic effects for yield and yield
components in both crosses; however, highly significant
negative heterotic effects were detected for flowering
date. Inbreeding depression estimates were conflicting to
heterosis estimates. Over dominance towards the higher
parent was found for number of seeds per pod and 100-seeds
weight in the first cross. Partial dominance towards the
lower parent have been detected for flowering date in both
crosses; however, partial dominance towards the higher
parent have been detected in the remainign cases. Additive
genetic effects were significant for all traits; while,
dominance effects were significant for flowering date and
seed yield/plant in both crosses. Also, significant domi-
nace effects were detected for number of pods per plant
and 100-seed weight in the second cross. Significant
estimates for one or more of the three tvpes of epistasis
were detected in the two crosses for most cases. High to
moderate G.C.V. % values were detected for all traits.
High to moderate values were detected, in buth crosses for
all traits, with respect to heritability (broad and narrow)
and predicted genetic advance as a percentage of the mean.
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INTRODUCTION

Basic to progress in improving quantitative traits in plants
is the relative importance of type of gene action involved. After
dividing the genotypic variance into additive, dominance and
epistatic variances by Fisher (1918), many genetic models were
introduced to estimate the different genetic effects (Griffing,

1953; and Hyman and Mather, 1953).

Estimation of genclic variance is very essenlinl among the
basic information required for the breeders., Partitioning of the
genetic variance should definitely help the breeders. If most of
the genes controlling yield proved to be mainly of additive nature
in the crosses, the improvement of yield could be achieved by simple

selection.

The main abjective of the present work was to study the main
genetical aspects of earliness and yield and yield components in

intervarietal crosses of soybean.

MATERIALS AND METHODS

The present investigation was carried out at the Sakha Agri-
culture Research Station, during the three successive seasons, 1984,
1985 and 1986. Three varieties of soybean namely; "aple Presto,
McCall and Crawford were used in this study. . The first two varietics
were very early, while the third one was late (commercial varioly).r-
The two crosses used (Maple Presto x Crawford and (McCall x Crawford)
and their segregating generations were developed in 1984 and 1985
growving seasons. In 1986, to experiments of a randomized complete
block design with three replications were carried out. Each experi-
ment include the six populations, i.e., P1, P2, F2, F1, BCy and
BC2. Each plot consisted of one ridge 3 m. in length and 60 cm. in
width. Hills were spaced 20 cm. apart with one seed per hill. Each
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replicate consisted of 15 plots for F2, five plots for each of BC:
and BCz; and two plots for any nonsegregating population. Data were
recorded on all guarded plants for flowering date, maturity date,
maturity period, number of pods per plant, number of seeds per pod,

100 seeds weight and seeds yield per plant.

The genetic variance within F2 population was (irstly evaluated.
1f that variance is significant, various geneéical parameters were
then dérived. Heterosis (H %), inbreeding dcpressiun (I.d. %) and
heritability in broad and narrow sense were célculnlcd according to
Mathér's Method, 1949. F, deviation (E:) and backefoasrdevbdtion
(E;) were estiamted as suggested by Mather and Jinks (1971). 1In
addition, the six parameters model proposed by Gamble (1962) was
used to estimate different gene effects.

i
RESULTS AND DISCUSSION |
|
i

The validity of varietal differences and the existance of
genetic variance within F; populations were examined. The differen-
ces between the two parents and the genetic variance within Fz
population were significant in each of the two crosses for all traits

studied, except for number of seeds per pod in the seccond cross.

Heterosis, inbreeding depression, potence ratio, F; deviation,
backcross deviation 'and gene action in the. two crosses are given in
Table (1).

Table (1) showed significant positive heterotic effects for
yield and yield components in both crosses. Hence, heterotic
increaée, if found in one or more of the three components, may lead
to favourable yield increase in hybrids. It is worth noting that
heterotic effect for seeds yield was larger in magnitude than that-

for any one of its components which is logically expected. The
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results indicated that the number of pods per plant was the major
contributing factor to heterosis followed by 100-seed weight for

seed yield. Weber et al. (1970) Paschal and Wilcox (1975); El-Hosary
(1981, 1982 and 1987); Mehta et al. (1984) and Randull and Bernard
(1984) found significant positive heterosis for yield and some of

its components.

A highly significant negative heterotic effect was detected
for flowering date in both crosses (Table 1), reflecting the posi-
bility of producing earlier hybrids of soybean.' Similar results
were reported by Selim et al. (1970) and El-Hosary (1981 and 1982)
in field bean.

Farliness, if found is fovourable to escape destructive
injuries caused by stress conditions. Besides, brercding early
maturity cultivars may allow intensive production. PRoth crosses
expressed significant negative heteiusis for [lowering time. llence,
it could be concluded that both populations are valuahle in breed-

ing for earliness, as flowering time is a goodiindicator of earliness.

%Both heterosis and inbreeding depression éesult from a similar
phenomenon, therefore, it is logical to anticiﬁate that heterosis
in the F; will be followed by an appreciable reduction in the F,
performance. In most cases, results obtained were in agreement
with this expectation. Maturity period in the first cross showed
significant heterosis, but 1insignificant inbreeding depression was
detected. The conflicting heterosis and inbreeding depression
estimates may be due to the presence of Linkage between genes in
this: material (Van der Veen, 1959)., - =

[}
i

' Maturity date in the first cross did not jhow any heterosis.

ing depression was

However, a highly significant value for inbree

detected. The differences in direction of dominance type and the
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epistatic ones by means of most parameters may lead to the observed
absence of heterotic effects (Marani, 1968). Also, the reduction
in the values of non-additive genetic components logically caused
by means of inbreeding may be equal in magnitude, therefore, signi-

ficant inbreeding depression was detected.
i

Overdominance towards the higher parent was found for number
of seeds/pod and 100-seed weight in the first cross. These results
are in agreement with Sirvastava et al. (1978) in soybean and
El-Hosary (1981) in field bean. Prtial dominance towards the lower
parent was detected in both crosses for flowering data, suggesting
that earliness partially dominated lateness. Al=o, the partial
dominance towards the highar parent was detected in the remaining
cases. Similar results were obtained by leffel and Weiss (1958) in

soybean, Selim et al. (1970) and El-llosary (1982) in field bean.

The results indicated that significant F» deviation (E:i) and
backcross deviation (E;) were obtained for most cases. These results
clearly show the contribution of epistatic effects in the performance

_ of these traits, — -

With respect to the nature of gene effect estimated according
to Gamble procedure (1962), the results indicated that the additive
~ genetic estimates-were significant-for all traits (Table 1). In
addition, the additive type of gene action was higher in magnitudé
thaé dominance type in most cases. These results indicate the
potentiality of improving the performance of these traits, by using
pedigree selection program. Similar results were obtained by
El-Hosary and Nawar (1984) and El-Hosary (1987) in field bean.

For flowering date and seed yield/plant in hoth crosses and
number of pods/plant and 100-seed weight in the second cross, the

results shoved significant estiamtes of dominance gene effects.
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Significant (a) and (d) components indicated that hoth additive
and dominance effects were important in these cascs. A similar
conclusion was reached by El-Hosary and Nawar (1984) and El-Hosary
(1981, 1982 and 1987) in field bean.

Significant estimates for the three types of epistasis were
exhibited in the two crosses for all traits, except maturity date
and number of seeds/pod in the first cross} These results are in
harmony with those of E; and E; epistasis scales. Similar results
were previously obtained by Dencescu (1983), and El-llosary (1981,
1984 and 1987).

The absolute relative magnitudes of the epistatic gene effects
to the mean effect were somewhat variable depending on the cross
and trait studied. Generally, the absolute magnitude of the epi-
static effects were larger than the additi;e effects in most cases.
Therefore, it could be concluded that epistatic effect was important

as a major contributor in the performance in most cases.

Heritability in broad and narrow sense, genetical gain and
genetic coefficient of variation (G.V.C. %) for the studied traits

are presented in Table (2).

The G.C.V. % was high for seed yield/plant in the second cross.
While; the remaining traits and moderate values of G.C.V. % in both
crosses. Therefore, it is impossible to estimate the magnitude of
heritable variation, when the G.C.V. % is Lsed alone. The heritable
portion of the variation could be found out with the help of herita-
bility estimates and genetic gain under selection (Swarup and

Changall, 1962).

For seed yield/plant and number of pods/plant in the second
cross, heritability values in both broad and narrow sense were high

and nearly equal magnitudes; revealing that the genetic variance
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for both cases was mostly attributed to additive effects of genes.
As previously reported, non-additive gene effects were found to be
the major contributing factors in the performance of both cases
(Table 1). On this basis, heritability in narrow sense was expected
to be moderate or low. This expectation was not realized in this
work. Comstock (1955) reported that the presencse of epistatic gene
effects will cause in upward bias in the estimate of additive
genetic variance. Gamble (1962) also pointed out that genetic
models assuming negligable epistasis may be an important source of
bias in the estimate of additive genetic variance. and inclusion of
epistasis in such models would perhaps decrease the amount of
additive ones. Since heritability herein calculated according: to
Mather model which assumes absence of epistasis; therefore, values
for additive genetic variation computed by means of this model would
be higher than the anticipated ones, causing an upward estimate for

heritability in narrow sense.

For the remaining rases, high heritability values in broad
sense were accompanied by moderate or low value for the narrow ones,
revealing that the genetic variance for these traits was mostly
attributed to both additive and non-additive gene effects. This
finding is in line with that previously obtained by means of gene

action studies.

Johanson et al.- (1955) reported that heritability along with
génetic gain are usually more useful than the heritability values
alone in predicting the resultant effect for selecting the best
1ndividuals; On the other hand, heritability is not always asso-
ciated with high genetic advance, but to make effective seleciton
high heritability should be associated with high genetic gain. 1In
the present investigation relative high genetic gain was found to
be associafed with rather high or moderate heritability estimates
for all cases. Therefore, selection for these traits in these
particular populations should be effective and satisfactory for

successful breeding purposes.
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