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ABSTRACT
Background: Faba bean is used as a green vegetable as well as pulse which meet the requirementof protein in human diet. It can
grow in a wide range of agro climatic conditions because faba bean least affected by biotic, abiotic stress and having the ability to
fix ample amount of atmospheric nitrogen in the soil.
Methods: The present investigation was conducted during 2020-21 and 2021-2022 at Bhola Paswan Shastri Agricultural College,
Purnea. Bihar. The experimental material was based on a line x tester mating design comprising 24 hybrids (F1’s) developed by
crossing 8 lines (females) and 3 tester. The 24 F2’s along with their parents were evaluated during 2021-2022 in randomized block
design with two replications row to row and plant to plant distance was maintained at 45 and 15 cm respectively.
Result: The analysis of variance for combining ability for all the studied traits is highly signif icant  except  for  traits  viz; Pod length
at maturity and No. of seeds per pod. The estimates of specific combining ability (SCA) effects among all the cross combinations
were observed significant and negative relative heterosis and heterobeltiosis for traits days to 50% flowering and days to maturity
it might be due to non-additive gene action for expression of these traits and selection of these traits may be effective for early
maturity and further breeding programme. Days to 50% flowering were exhibited significant and positive inbreeding depression for
traits days to 50% flowering (Bak-15/Bak-11, Bak-16/Bak-11 and Bak-16/Bak-20), plant height and number of pod per plant except
in cross Bak-1/Bak-5.

Key words: Bakala, Heterosis, Inbreeding depression.

INTRODUCTION
Faba bean also known as bakala, (Vicia faba L.) belongs
to the family fabaceae and has a long history of cultivation
in the human civilization. It is an annual diploid (2n= 2x= 12)
cropit is a self-pollinating plant with significant levels of
out-cross and inter-cross, ranging from 20 to 50%
depending on genotype and environmental effect (Suso
and Moreno, 1999, Bishnoi et al., 2015). The rate of out
crossing depends on the genotype, environmental factors,
row space and the number of pollinating insects, especially
honeybees. Faba bean is world’s fourth most important
legume crop after pea, chickpea and lentil, widely cultivated
for human food, animal feed and fodder. It plays an
important role in world agriculture because of its high seed
protein content which ranges from 20 to 40% depending
upon the genotype and the environmental conditions in
which it has been grown (Kaur et al., 2014). It is an efficient
nitrogen fixer and improves soil fertility through symbiotic
nitrogen fixation. It can grow well on high fertility soil to N-
deficient marginal lands. Faba bean can withstand salinity
conditions especially chloride and sulphate salts to a
greater extent than chickpea. It has a potential yield of 60-75
quintals per hectare and average yield of 40-45 quintals
per hectare (Bishnoi, 2016). It is grown as a Rabi crop in
India in Bihar and adjoining states where its raw pods are
eaten as a vegetable (Kumar et al., 2017). Faba bean has
been recognized as a potential grain legume and included
in the All India Coordinated Research Network on Potential
crops (Kumar et al., 2016). It has also been identified as
one of the eight major food legumes by the CGIAR research

programme for priority focus and gaining importance as a
grain legume for protein security of demographically
expanding and climatically changing world (Bishnoi, 2016).
Unrealized yield potential and yield instability are the major
constraints in faba bean cultivation. The increased yield
caused by heterozygosity due to out-crossing is well
documented in faba bean. Therefore, heterosis, resulting
from the combined action and interaction of allelic and
inter-allelic genes is effective in faba bean and improved
yield can be obtained by hybrid combinations (Bishnoi et al.,
2012). The heterotic effects in Vicia faba may range from
significantly positive to significantly negative for different
traits depending on the genetic makeup of the parents.
Exploitation of heterosis in the form of hybrid varieties may
contribute in the improvement of yield and its component
traits (Bishnoi et al., 2015). The present study was carried
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out with an objective to estimate heterosis, inbreeding
depression,types of gene action for earliness and yielding
ability in some bakala crosses which may be utilized further
in breeding programmes.

MATERIALS AND METHODS
The present investigation was conducted during 2020-21
and 2021-2022 at Bhola Paswan Shastri Agricultural
College, Purnea. Bihar. The experimental material was
based on a line x tester mating design comprising 24
hybrids (F1’s) developed by crossing 8 lines (females)
viz;Bak-1, Bak-2, Bak-3, Bak-4, Bak-12, Bak-13, Bak-15
and Bak-16with 3 testers (males) viz., Bak-5, Bak-11and
Bak-20. The 24 F2’s along with their parents were evaluated
during 2021-2022in randomized block design with two
replications row to row and plant to plant distance was
maintained at 45 and 15 cm respectively.Data were
collected based on 5 randomly selected plants for 8
characters viz., days to 50 per cent flowering, days to
maturity, plant height (cm), number of pods per plant, pod
length at maturity (cm),number of seeds per pod,Green
pod yield(g)/plant and Seed yield(g)/plant. The combining
ability analysis was done using the line x testers procedure
as suggested by Cochran and Cox (1957) and Kempthorne
(1957). Heterosis was calculated as the percentage of
increase as decrease relative to better parent. Significance
of heterosis was tested according to Wynne et al., (1970).

RESULTS AND DISCUSSION
The analysis of variance for combining ability for all the
studied traits are presented in (Table 1).The mean squares
for general and specific combining ability were found highly
significant for all the studied traits except for traits viz; Pod
length at maturity and no. of seeds per pod indicating the
additive and nonadditive components were important in
the inheritance of these traits. These findings are in
agreement with Gasim and Link (2007); Alghamdi (2009);
El-Bramawy et al. (2012); Sharma et al. (2023); Alaa et al.
(2023) and Mohamed et al. (2023). In a breeding
programme, once the appropriate parents and potential
crosses are identified, the next important step is to adopt a
suitable breeding strategy for the management of generated
variability which largely depends upon type of gene action
in the population for the traits under genetic improvement
(Cockerham 1961; Sprauge 1966). Parent Bak-3 had shown
high positive and significant GCA effect for traits viz; no. of
pod/plant, green pod yield/plant and seed yield/plant, while
Bak-11 also exhibited high positive and significant GCA
effect for trait i.e. plant height (Table 2). Parents Bak-3 and
Bak-11 may be used as a donor parent in hybridization
programme. Similar finding corroborated by Kanhaiya et
al. (2019); Patial et al. (2020) and Debbarma et al. (2022).
The expression of heterosis in percentage over mid parent
(relative heterosis) and over better parent (heterobeltiosis)
as well as estimates of inbreeding depression of twenty
four crosses were studied for eight characters and have Ta
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been given inTable 4,5,6. Heterosis breeding has come to
play a pivotal role in crop improvement programme for
obtaining higher yield production. Heterosis is a complex
genetic phenomena depending upon the balance of
additive, dominance and interaction components as well
as the distribution of the genes in the parental lines. The
presence or absence of heterosis is not itself an indication
of the presence or absence of any particular type of gene
action or interactions. Heterosis response has been
expressed as a deviation of F1 mean from values of either
mid parent or better parent or standard check variety. It may
however be kept in mind that while selecting best cross
combination besides heterotic response, the per se
performance of the crosses should also be given due
consideration Bhushan et al. (2021).Among lines and
testers viz; Bak-1, Bak-2 and Bak-20 were showed positive
and highly significant GCA effects for traits no. of pod/plant,
green pod yield(g)/plant and yield(g)/plant. It indicated that
these lines are good combiner for yield and yield attributing
traitsfor inclusion in the production of synthetic cultivars.
Similar findings reported by Obiadalla-Ali et al. (2013); Saad
et al. (2015); Mohammed et al. (2018); Yassien et al. (2019);
Patial et al. (2020); Sharma et al. (2023); Mohammed et al.
(2023); Alaa et al. (2023) and Mohamed et al. (2023).

The estimates of specific combining ability (SCA)
effects were presented in (Table 3). Three crosses viz,
Bak-1/Bak-11, Bak-3/Bak-20 and Bak-13/Bak-5 were
exhibited highly positive and significant (SCA) effects for
traits number of pods/plant, green pod yield (g)/plant and
seeds yield(g)/plant. Similarly cross Bak-1/Bak-5, Bak-2/
Bak-11and Bak-16/Bak-20 were also exhibited highly
positive and significant (SCA) effects for traits Plant height,
no. of pod/plant and green pod yield (g)/plant respectively
in F2. Therefore, these crosses may be considered as the
best combiner for these traits. Similar results were reported
by Mohammed et al. (2018); Yassien, et al. (2019); EL
Hosary (2020); Sharma et al. (2023); Alaa et al. (2023) and
Mohamed et al. (2023).

Significant and positive relative heterosis were observed
for traits no. of seed per pod, green pod yield/plant and
seed yield/plant in cross combination Bak-1/Bak-5, Bak-1/
Bak-11, Bak-1/Bak-20,Bak-2/Bak-5, Bak-2/Bak-11,Bak-2/
Bak-20,Bak-3/Bak-5,Bak-3/Bak-11, Bak-15/Bak-11 and Bak-16/
Bak-20, while for traits days to 50% flowering and days to
maturity only two crosses viz;Bak-1/Bak-20 and Bak-15/
Bak-11 were also exhibited significant and positive relative
heterosis. Similarly significant and positive heterobeltiosis
was also exhibited for traits viz;  no. of seed per pod, green
pod yield/ plant and seed yield/ plant in cross combination
Bak-2/Bak-20, Bak-3/Bak-20 and Bak-4/Bak-20 while in
cross Bak-16/Bak-20 was also exhibited significant and
positive heterobeltiosis for traits pod length at maturity,
green pod yield/ plant and seed yield/ plant it might be due
to additive gene action for expression of these characters
and selection of these traits may be effective for further
breeding programme. Among all the cross combinations
most of the crosses were observed significant and negative Ta
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Study of Heterosis and Combining Ability of Faba bean (Vicia faba L.)
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Study of Heterosis and Combining Ability of Faba bean (Vicia faba L.)
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Study of Heterosis and Combining Ability of Faba bean (Vicia faba L.)
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relative heterosis and heterobeltiosis for traitsdays to 50%
flowering and days to maturity it might be due to non-
additive gene action for expression of these traits and
selection of these traits may be effective for early maturity
and further breeding programme similar finding
corroborated by Bishnoi et al. (2017); Lal et al. (2019);
Sharma et al. (2023); Mohammed et al. (2023); Alaa et al.
(2023) and Mohamed et al. (2023). The estimates of the
inbreeding depression from F1 to F2 in 24 hybrids for eight
characters are presented in the Table 6. Most of the cross
combination were exhibited significant and positive
inbreeding depression for traits days to 50% flowering (Bak-15/
Bak-11, Bak-16/Bak-11 and Bak-16/Bak-20), plant height
and number of pod per plant except in cross Bak-1/Bak-5 it
might be due to lack of segregation of desirable genes
responsible for dominance effect or tight linkage of desirable
genes or phenomenon of fixing of heterozygocity in
segregating generation. Similarly most of crosses were
recorded significant and negative inbreeding depression for
all the studied traits except for traits green pod yield and seed
yield per plant in crosses Bak-3/Bak-5 and Bak-3/Bak-20.
Similar findings were reported by Poulsen and Knudsen
(1980); Nassib and Khalil (1982); Hebblethwaite et al. (1984);
Attia (1998); Gasim and Link (2007); EL-Harty et al. (2007);
Obiadalla-Ali et al. (2015); Bishnoi et al. (2017); Sharma et al.
(2023); Mohammed et al. (2023); Alaa et al. (2023) and
Mohamed et al. (2023). In cross combination Bak-16/Bak-20
had exhibited highly significant and positive combining ability
as well as inbreeding depression for traits days to 50%
flowering it might be governed by non-additive gene action
and this line may be selected for early maturity effect.

CONCLUSION
The analysis o f   var iance fo r combin ing  ab ility  fo r  
all the studied traits is highly significant except  for  traits viz;
Pod length at maturity and No. of seeds per pod.The
estimates of specific combining ability  (SCA) effects among
all the cross combinations were observed significant and
negative relative heterosis and heterobeltiosis for traitsdays
to 50% flowering and days to maturityit might be due to
non-additive gene action for expression of these traits  and
selection of these traits may be effective for  early maturity
and further breeding programme. Days to 50% flowering
were exhibited significant and positive inbreeding
depression for traits days to 50% flowering (Bak-15/Bak-
11, Bak-16/Bak-11 and Bak-16/Bak-20), plant height and
number of pod per plant except in cross Bak-1/Bak-5.
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