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ABSTRACT. The number of pods per common bean plant is a primary 
component of grain yield, which depends on the number of flowers 
produced and on the flower set. Thus, a larger number of flowers per plant 
would increase yield. Lines with inflorescences that had a large number 
of flowers compared to common bean plants now under cultivation were 
identified. We analyzed the genetic control of this trait and its association 
with grain yield. The cultivar BRSMG Talismã was crossed with 2 lines, 
L.59583 and L.59692, which have a large number of flowers. The F1, 
F2, and F3 generations were obtained. These generations were assessed 
together with the parents in a randomized block experimental design 
with 2 replications. The traits assessed included length of inflorescence, 
number of pods per inflorescence, number of pods per plant, number 
of grains per plant, 100-grain weight, and grain yield per plant. Mean 
genetic components and variance were estimated. The traits length of 
inflorescence and number of pods per inflorescence exhibited genetic 
control with predominance that showed an additive effect. In the 2 
crosses, genetic control of grain yield and of its primary components 
showed that the allelic interaction of dominance was high. The wide 
variability in the traits assessed may be used to increase yield of the 
common bean plant by increasing the number of flowers on the plant.
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INTRODUCTION

The grain yield of a plant (w) is dependent on the number of pods (x), the number of seeds 
per pod (y), and mean weight of the grains (z), and w = x·y·z. The contribution of each of these 
components to production is variable; however, in numerous situations, the number of pods per 
plant is the most important factor in production (Costa and Zimmermann, 1988; Zilio et al., 2011).

The number of pods is a function of the flowers produced per plant and the pod set from 
the floral stage. Various studies observed that pod set varies depending on the line and environ-
ment, and is normally low (Ramalho and Ferreira, 1979; Reis et al., 1985). The number of flowers 
produced per plant also varies depending on the line and the environment; the time of their ap-
pearance on the plant is also important. Distribution on the plant depends on the type of growth 
habit. The lines with determined growth habit begin flowering from top to bottom, whereas those 
with indeterminate growth habit flower in the opposite direction (Santos and Gavilanes, 2006).

For common bean, previous studies indicated that there are 2 types of inflorescence: iso-
lated flowers or flowers in a cluster of 2-6 flowers (Santos and Gavilanes, 2006). In a collection of 
lines, some lines showed inflorescences that were completely different from those described in the 
literature and from those observed in Brazilian commercial cultivars. In this case, plants had few 
clusters; however, each inflorescence had a large number of flowers (Figure 1).

Figure 1. Types of inflorescences of the lines used in the crosses. Composite (A) and simple (B) inflorescences.

Few studies have examined the genetic control of inflorescence type in common bean 
and fewer have examined the implications of the number of flowers and of their distribution 
on the plant to increase grain yield potential. The present study was carried out to assess the 
genetic control of inflorescence in common bean in crosses of Brazilian lines with exotic lines 
that differ in the number and distribution of flowers, verifying the association between the 
number of flowers and their distribution on the plant with grain yield.

MATERIAL AND METHODS

Experiments were conducted in a greenhouse and in the experimental area of the Depart-
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ment of Biology of the Universidade Federal de Lavras (UFLA). The municipality of Lavras is lo-
cated in the south of the state of Minas Gerais, Brazil, at 918 m in altitude (21°58'S and 42°22'W).

The cultivar BRSMG Talismã (Talismã) was used as female parent, derived from a 
recurrent selection program carried out in the State of Minas Gerais. Two male parents were 
used, including the 59583 line (L.59583) which has compound inflorescences with insertion 
of multiple flowers of a dark-pink color, and the 59692 line (L.59692) which has compound 
inflorescences with insertion of multiple flowers of a light pink color; both lines were from the 
germplasm bank of the Embrapa Recursos Genéticos e Biotecnologia (CENARGEN) (Table 1).

Genetic material Origin Type of inflorescence Grain color 100 seed weight (g)

BRSMG Talismã (P1) UFLA/EMBRAPA/EPAMIG/UFV Single Cream colored with 26.5
   light-brown stripes
L.59583 (P2) CENARGEN Compound Cream colored 24.0
L.59692 (P3) CENARGEN Compound Cream colored 22.7

Table 1. Origin and some characteristics of the genetic materials used in the crosses.

A preliminary study was carried out in a greenhouse using Talismã and L.59583 as 
parents to quantify the number of flowers and pods on each plant. Each flower was marked at 
the time of opening, and the number of flowers (NF) was counted as the quantity of tags and 
the number of pods on each plant (X). Pod set from the floral stage (V%) was determined using 
the expression V% = [(X/NF) x 100].

Two crosses were made; the first was Talismã x L.59583 and the second was Talismã 
x L.59692. The F1 generation was obtained in a greenhouse at the Departamento de Biologia 
at UFLA and the F2 and F3 generations were obtained in the field after being sown in February 
2012 and in May of the same year. It was not possible to obtain the backcrosses because in the 
hybridizations in which the female parent was L.59583 or L.59692, the pod set in the hybrids 
was not present.

Each cross was subjected to analysis. A randomized block experimental design was 
used with 2 replications and 5 treatments, which included the parents and the F1, F2, and F3 
generations. The parent and the F1 plots were composed of 1-m rows, with 1 row constitut-
ing a plot. The F2 and F3 plots consisted of 10 1-m rows. Rows were spaced at 60 cm and 10 
seeds/linear meter were used. Sowing was conducted in February 2013 and crop management 
practices were used as recommended for the crop in this region.

All data were collected from individual plants at the time of harvest. The following traits 
were assessed: length of the inflorescence (LI), measured using a ruler from the point of connec-
tion to the stem to the other extremity (and data from 1 inflorescence or, when present, 3 inflo-
rescences per plant were obtained); number of pods per inflorescence (NPI); number of pods per 
plant (X); number of grains per plant (NG); 100-grain weight (Z); and grain yield per plant (W).

The data were subjected to analysis of variance. To estimate the mean values and varianc-
es, the average genetic components and variance were obtained. An additive-dominance model 
without epistasis was considered. The weighted least squares method was used as described by 
Ramalho et al. (2012). By estimating the components of variance, estimates of heritability in the 
narrow sense (hr

2) were obtained according to the method described by Bernardo (2010).
The phenotypic and genetic correlations of all trait pairs were obtained using the pro-

cedure proposed by Falconer and Mackay (1996).
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RESULTS

The average number of flowers per plant (NF) obtained in a greenhouse was 70 for 
L.59583 and 11 for Talismã. The average number of pods per plant (X) was 16.3 for L.59583 
and 7.5 for Talismã. Pod set from the floral stage was observed at 22% for L.59583 and 68% 
for Talismã. A difference was observed between the mean values of the parents for all traits.

In the estimates of the mean components for all traits assessed in the 2 crosses, the ad-
ditive-dominance model without epistasis explained most of the variation; the R2 was greater 
than 98% (Tables 2-5). The component that estimates the deviation in homozygotes in relation 
to the mean value (α) and the contribution of the heterozygote (δ) in the 2 crosses was different 
from 0 in every case. Nevertheless, with the exception of inflorescence length, the estimate for 
α was of lower magnitude than that of δ. The estimates of heterosis obtained varied among the 
traits; however, in general, they were of medium to large magnitude.

    LI   NPI X   NG W Z

m̂    19.8 (0.391,2) 16.94 (0.60)   60.9 (1.66)   11.9 (0.57) 6.84 (0.11) 1.67 (0.06)
â  0.16 (0.66)   4.25 (0.71)   38.6 (1.81)     7.7 (0.67) 4.66 (0.12) 0.07 (0.09)
d̂  7.46 (0.73) 29.56 (1.17) 114.4 (2.69)   31.4 (1.33) 2.76 (0.25) 0.17 (0.13)

eV̂  3.57 (1.07)   8.47 (2.22) 50.30 (13.5)   8.47 (2.42) 0.32 (0.08) 0.12 (0.03)
AV̂  5.23 (1.60)     38.7 (28.32)   783.6 (152.8) 34.56 (7.82) 2.57 (0.53) 0.15 (0.04)
DV̂  6.18 (2.90) 29.13 (15.1) 585.08 (280.3)   33.68 (14.89) 2.10 (0.97) 0.09 (0.09)

³R²   99.79   99.59   99.65   97.87   96.18   99.74
²
rh (%) 34.9 50.7 55.2 45.0 51.5 41.6

1Associated standard errors; 2all the components were different than 0 at the level of 1% probability by the t-test; 
3coefficient of determination of the model.

Table 4. Estimates of the mean and variance components of the traits: length of inflorescence (LI), number of 
pods per inflorescence (NPI), number of pods (X), number of grains (NG), grain yield (W), and 100-grain weight 
(Z) of the Talismã x L.59583 cross.

 LI NPI X    NG Z W

Talismã (P1)  2.85 (0.291) 1.8 (0.15) 21.5 (7.46) 101.4 (81.5) 21.5 (6.9) 21.8 (12.7)
L.59583 (P2) 12.7 (0.28) 1.9 (0.19) 13.7 (11.4)   24.4 (48.3)   24.0 (10.7) 5.9 (5.6)
F1 11.4 (0.53) 1.9 (0.10) 48.3 (9.10) 178.2 (41.0) 27.7 (2.6) 49.5 (16.3)
F2   6.2 (4.99) 1.8 (0.36) 28.2 (76.3)       96.4 (1419.0)   23.5 (14.9) 22.3 (76.7)
F3   5.3 (4.70) 1.6 (0.37) 25.3 (73.8)       92.1 (1372.0)   20.7 (12.9) 19.0 (68.7)
Heterosis (%) 31.8 2.6 167.7 64.7 18.0 71.9

Table 2. Estimates of the mean values, variances (in brackets), and heterosis of the traits: length of the 
inflorescence (LI), number of pods per inflorescence (NPI), number of pods (X), number of grains (NG), 
100-grain weight (Z), and grain yield (W) obtained in the Talismã x L.59583 cross.

1Associated standard errors.

 LI NPI X    NG Z GY

Talismã (P1)  29.1 (1.11)   4.9 (0.1) 28.5 (19.7) 154.6 (80.5) 18.8 (6.16) 2.1 (20.8)
L.59692 (P3) 34.5 (0.5) 13.3 (0.2) 31.9 (11.4)   152.7 (162.3)   22.7 (11.13) 1.1 (20.9)
F1 42.3 (2.8) 10.6 (0.3) 38.5 (22.8) 176.3 (73.8) 24.1 (7.85) 1.6 (22.6)
F2 23.5 (3.9)   6.1 (0.5) 26.4 (85.6)     104.9 (1369.0) 22.7 (35.7) 1.8 (90.4)
F3 22.9 (4.8)   5.5 (0.4) 26.4 (89.5)     104.3 (1373.0) 22.2 (14.3) 1.6 (68.3)
Heterosis (%) 14.4 0.9 21.7 12.8 13.8 24.9

Table 3. Estimates of the mean values, variances (in brackets), and heterosis of the traits: length of the 
inflorescence (LI), number of pods per inflorescence (NPI), number of pods (X), number of grains (NG), 
100-grain weight (Z), and grain yield (W) obtained in the Talismã x L.59692 cross.

1Associated standard errors.
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Estimates of phenotypic and genetic variance also varied among the traits and among 
the crosses (Tables 4 and 5). The additive variance (VA) and dominance variance (V∆) compo-
nents were different than 0 for all traits in the 2 crosses carried out. The estimate for VA was 
greater than that of V∆. The estimates of heritabilities (h2) at the individual level were high 
for most traits in both crosses. For X, NG, and LI, high estimates were observed for the 2 
crosses (greater than 50%), with the cross using L.59692 showing that LI was 64.1%, while 
for the traits of 100-grain weight and NPI in both crosses, the estimate was less than 45%. For 
plant yield, in both crosses, the estimates of heritability were 45% for Talismã and 48.4% for 
L.59583 (Tables 4 and 5).

The magnitude and the sign for the estimates of genetic correlation were very similar 
to the estimates of phenotypic correlation (Tables 6 and 7). Particularly, the phenotypic and 
genetic correlations between the 2 x 2 traits were low in magnitude for the 2 crosses, except for 
NG and X with W. Associations between LI and any of the other traits assessed in the Talismã 
x L.59583 cross were not detected. For the other cross, the estimates for LI with NPI, X, and 
Z were also low but significant (P ≤ 0.01).

 LI NPI   X NG   W Z

m̂      7.65 (0.181,2) 1.59 (0.06)   16.94 (0.60) 130.19 (2.34)   24.33 (0.81)     7.2 (0.58)
â   4.41 (0.21) 0.48 (0.09)     4.25 (0.71)   13.12 (2.65)    -1.04 (1.09)   0.05 (0.89)
d̂  -2.09 (0.48) 0.16 (0.17)   29.56 (1.17)   29.18 (4.01)     8.06 (1.87) 28.56 (1.46)

eV̂   0.75 (0.24) 0.11 (0.03) 15.56 (4.5)     83.93 (24.13)   21.36 (5.9¹)   7.21 (2.05) 
AV̂   2.55 (0.56) 0.11 (0.05)   45.14 (10.7)   774.24 (159.5) 23.71 (8.9)   0.05 (2.29)
DV̂     0.68 (0.92ns)   0.28 (0.101)   24.88 (18.9)   510.83 (297.6)     45.33 (18.6ns)   28.6 (6.89)

³R²   96.18   99.74 99.59   99.65 97.87 99.79
²
rh (%) 64.1 22.0 52.74 56.6 48.4   0.13

1Associated errors; 2all the components were different than 0 at the level of 1% probability by the t-test; 3coefficient 
of determination of the model. nsNot significant.

Table 5. Estimates of the mean and variance components of the traits: length of inflorescence (LI), number 
of pods per inflorescence (NPI), number of pods (X), number of grains (NG), grain yield (W), and 100-grain 
weight (Z) of the Talismã x L.59692 cross.

 LI     NPI    X    NG Z W

LI 1 -0.19 0.02 -0.11  0.05 -0.06
NPI -0.13 1 0.13  0.28 -0.15  0.24
X -0.03  0.11 1  0.55  0.20  0.60
NG -0.14      0.26**     0.62** 1 -0.15  0.85
Z -0.11 -0.02     0.21**     -0.22** 1  0.18
W -0.11      0.23**     0.71**      0.92**  0.15 1

**Correlation estimate is different than 0 at the level of 1% probability by the t-test.

Table 6. Estimates of the genetic (above the diagonal) and phenotypic (below the diagonal) correlations between 
the traits length of inflorescence (LI), number of pods per inflorescence (NPI), number of pods (X), number of 
grains (NG), 100-grain weight (Z), and grain yield (W). Data obtained for the Talismã x L.59583 cross.

DISCUSSION

One of the difficulties in carrying out this study was the assessment of flowering. 
Counting the flowers of all plants in the experiment was not practical. Therefore, a prelimi-



10354

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 13 (4): 10349-10358 (2014)

S.R. Guilherme et al.

nary study was carried out in a greenhouse with the parents Talismã and L.59583. The number 
of flowers per plant for L.59583 was 7-fold greater than for Talismã. Under field conditions, 
where plant development is higher, the number of flowers is expected to be greater, but the 
proportionality between the parents may be maintained. As the mean number of pods per plant 
in L.59583 was lower than in Talismã, the pod set from the floral stage for L.59583 was much 
lower. Previous reports regarding pod set in common bean were lower than 30%, on average 
(Ramalho and Ferreira, 1979; Reis et al., 1985). In the present study, both in a greenhouse and 
under field conditions, pod set from the floral stage of L.59583 and L.59692 were low; this 
may be because these 2 lines are not adapted to the region. Thus, large number of flowers does 
not result in greater number of pods per plant.

In addition, flower distribution in the plants of the 2 parents differed. In L.59583, 
the flowers were concentrated in 1 or a few inflorescences, while in Talismã, there were few 
flowers per inflorescence, with innumerable inflorescences per plant. LI was used to assess the 
difference in flower distribution. Inflorescence was measured after harvest; if performed in the 
field at the time of flowering, it would be difficult to obtain information from the plant and 
the pod setting would be reduced. Because information regarding length was obtained after 
harvest, some flowers located at the extremities may not have set, and thus the measurement 
may have been underestimated. However, a significant difference was observed for this trait in 
the 2 parents involved in the 2 crosses.

For LI, the additive-dominance model explained most of the variation in both cases, 
with an R2 greater than 96%. Additionally, α, which was used to measure the deviation of the 
homozygote compared to the mean value, was greater than component δ, which is the con-
tribution of the heterozygote. Because in the 2-parent cross the allelic frequency is than half 
a, and the estimate of α was greater than that of δ, the additive effects were stronger than the 
dominance effects in both crosses (Bernardo, 2010; Ramalho et al., 2012). This was confirmed 
based on the estimates of heterosis and of VD in relation to VA, which were of small magnitude.

The estimate of heritability of LI was 57.8% for the crosses. In principle, this is a 
favorable condition for selection. However, the trait is difficult to measure, making it unviable 
for use in selecting plants with a greater number of flowers. Unfortunately, no studies have 
reported the genetic control of LI in the common bean. In cowpea (Vigna unguiculata L.), 
flowering shows differences from the common bean, but some plants show single and com-
pound inflorescence, which is similar to our results. Among the traits assessed by Barros et al. 
(2011) in cowpea, the length of the peduncle with pods was estimated, which is a trait similar 
to LI. F3:4 progenies from the cross between contrasting lines for the type of inflorescence were 
used. The h2 estimate based on the mean of the progenies was 83%. Thus it cannot be directly 

     LI    NPI    X   NG    Z W

LI 1 -0.85 -0.44 -0.27 -0.26 -0.02
NPI     -0.53** 1 -0.30 -0.17 -0.06 -0.07
X     -0.28**     -0.21** 1 -0.39 -0.04   0.79
NG -0.19 -0.13      0.76** 1 -0.12   0.69
Z     -0.29** -0.05 -0.03 -0.14 1 -0.52
W  -0.02 -0.05      0.70**      0.80**     -0.47** 1
**Correlation estimate is different than 0 at the.

Table 7. Estimates of the genetic (above the diagonal) and phenotypic (below the diagonal) correlations between 
the traits length of inflorescence (LI), number of pods per inflorescence (NPI), number of pods (X), number of 
grains (NG), 100-grain weight (Z), and grain yield (W). Data obtained for the Talismã x L.59692 cross.
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comparable to the h2 estimate obtained in this study, which was at the individual level.
The mean components of NPI showed that α was similar to δ in the ‘Talismã’ x 

L.59583 cross. In the other cross, α was greater than δ. As already stated for LI, the additive ef-
fect was predominant for NPI. In a study examining the genetic control of some common bean 
inflorescence components, additive effects in the NPI were also observed (Diniz et al., 1989).

For X, the distribution of frequency of the F2 generation revealed that the plants varied 
widely for this trait. In both crosses, the estimate of α was much less than that of δ, particularly 
in the Talismã x L.59583 cross. These results indicate dominance in the expression of the num-
ber of pods per plant (Bernardo, 2010; Ramalho et al., 2012). Bernardo (2010) reported that 
the estimate of V∆ should always be lower than VA, unless the allele frequencies are extreme or 
over dominance exists.

The similarity between V∆ and VA (Tables 4 and 5) demonstrated dominance in control 
of the trait. In the literature, some information is available regarding the genetic control of X; 
however, different methods were used in the studies. Through diallel crosses, Sarafi (1978), 
Takeda et al. (1991), and Vizgarra (1991) demonstrated that VA was much higher than V∆; 
similarly, Souza and Ramalho (1995) and Abreu (1989) demonstrated this using progenies. In 
contrast, Santos et al. (1985), Albuquerque and Vieira (1974), Hamblin and Morton (1977), 
and Foolad and Bassiri (1983), using diallel crosses, observed that V∆ was greater than VA, as 
observed in this study.

Estimates of h2 at the plant level, observed in this study as X (mean value of 51.72%), 
were of medium to high magnitude (Takeda et al., 1991; Melo et al., 2004). However, the 
comparison of heritability estimates is typically hindered by differences in method and en-
vironmental conditions. Ramalho et al. (1979) assessed pure lines and observed estimates of 
heritability for X from 4-46%. Takeda et al. (1991) used diallel crosses, Santos and Vencovsky 
(1986) used common bean progenies from different generations, and Melo et al. (2004) as-
sessed pure lines, and all studies observed estimates of 23-60%, with a mean value of 39.5%.

According to Falconer and Mackay (1996), heterosis (h) is a function of the presence 
of dominance (δ), which differs from 0 based on the divergence between parents (Y), i.e., h = 
Y2 x d. Because d differed from 0 for X, NG, Z, and W (Tables 4 and 5) and the parents were 
divergent, the estimate of heterosis in the Talismã x L.59583 cross was nearly always of large 
magnitude (Tables 2 and 3) and is the opposite of what is typically observed in the cross be-
tween 2 adapted lines (Baldoni et al., 2008).

In estimates of the mean components of NG, the contribution of δ was higher than that 
of α. Estimates for the genetic components of variance were similar. Previous studies examin-
ing the genetic control of grain number used parents and estimation method that was different 
from that used in this study, as already reported for X. Souza and Ramalho (1995), using F3:4 
and F3:5 progenies in the Jalo x Small White cross, found that VA was much greater than VD. 
Sarafi (1978) and Santos et al. (1985) conducted diallel crosses and also obtained estimates 
of VA that were greater than estimates of VD. In contrast, in this study, the allelic interaction of 
dominance was less important. Santos et al. (1986), Melo et al. (2002), Lana et al. (2003), and 
Silva et al. (2004) reported that the estimates of heritability at the mean level of progenies 
were of similar magnitude.

Estimates obtained for 100-grain weight (Z) were very similar to those reported for X 
and NG. In contrast with the results of previous studies (Sarafi, 1978; Reis et al., 1981; Santos, 
1984; Souza and Ramalho, 1995), the dominance effect was expressive.

In the final analysis, grain yield per plant was positively correlated with X and NG 
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in both crosses. For the 100-grain weight (Z), the correlation was negative in the Talismã x 
L.59692 cross (Table 7). A positive association between X, NG, and Z was expected because 
grain yield is the product of these 3 components, i.e., W = X x NG x Z. The contribution of 
these components to grain yield, however, varies among plants of different lines and/or plants 
of a segregating population (Costa and Zimmermann, 1988; Zilio et al., 2011).

Because of the positive association between X and NG with W, the inferences of 
genetic control of this trait were very similar to those reported for X and NG (Table 6 and 7), 
indicating a larger contribution of the allelic interaction of dominance to expression of the 
trait. Previous studies reported that in the genetic control of W, dominance was also important 
(Chung and Stevenson, 1973; Foolad and Bassiri, 1983). However, numerous other studies 
indicated the predominance of additive effects (Abreu, 1989; Takeda et al., 1991; Vizgarra, 
1991; Moreto et al., 2007).

The discrepancy between the results of genetic control obtained in this study and previ-
ous studies regarding the importance of dominance for expression of traits X, NG, Z, and W 
may be explained by considering that these traits must be controlled by various genes. Addition-
ally, the type of allelic interaction of the different genes may be different. Moreover, the parents 
used in this study are quite different regarding adaptation. Talismã is a cultivar recommended 
for growth in the region because of its good yield and tolerance to some stresses, particularly 
biotic stress (Abreu et al., 2004), whereas the other 2 lines had not been grown in the region 
previously. L.59583 is a wild common bean and, therefore, quite divergent from Talismã.

Because the estimate of δ was expressive, wide segregation between the plants/prog-
enies in segregating generations may have occurred. For δ to be different from zero, not only 
must the allelic interaction be dominant, but also parents should have contrasting loci for the 
trait. This would cause a large number of loci in heterozygosis, which in F1 is a condition for 
variability to be released in the segregating generations, as described by Ramalho et al. (2012).

The main focus of this study was to determine whether the larger number of flowers 
produced would be reflected in greater grain yield potential. However, this was not observed. 
The correlation between LI and grain yield was negative, although not significant. However, 
some plants in segregating generations exhibited a large number of pods, contributing to 
greater grain yield. The distribution of frequency of Win the F2 generation reflected the wide 
variation observed. Success in terms of greater W not only results from an increase in number 
of flowers, but also from pod set from the floral stage. Thus, a trait that has not been greatly 
exploited in terms of breeding of the common bean and other legumes and which directly 
affects grain yield, is the grain-filling rate.

In a cross as divergent as Talismã x L.59583, it is also important to assess segregating 
populations with different proportions of the adapted parent, as was observed in the common 
bean (Baldoni et al., 2008) and soybean (Vello et al., 1984; Ininda et al., 1996). Thus, it will 
be possible to verify whether the reduction in participation of the non-adapted parent increases 
the probability of selecting plants/lines with a greater number of flowers and of pod set during 
the floral stage, thus increasing yield potential.

CONCLUSIONS

The traits associated with inflorescence in common bean (LI and NPI) exhibited ge-
netic control with predominance of the alleles, showing an additive effect. Although moderate 
heritability was observed, these factors are difficult to measure, making selection of these 
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traits difficult.
In the 2 crosses conducted in this study, genetic control of grain yield and of its pri-

mary components showed that the allelic interaction with dominance was expressive.
The association between LI and NPI with grain yield was low. However, the wide 

variability for the traits assessed leads to inference, making it possible to increase the yield 
potential of a common bean plant by increasing the number of flowers.
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