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ABSTRACT: Common bean was originated from the Americas and has shown enormous socioeconomic
importance as the main source of feeding in many countries. Due to adoption of technologies such as irrigation, the bean
has been cultivated at different times throughout the year, however, the lack of cultivars adapted to the climatic conditions
of the Cerrado of Tocantins has limited obtaining best yields at the time of the season. Thus, the aim of this work was to
evaluate the performance of common bean genotypes in three cropping years in Cerrado soils. The experiments were
conducted in the field at the Experimental Station of the Federal University of Tocantins in the dry season of the years
2010, 2011 and 2012. The experimental design was a randomized block with four replications in a 8 x 3 factorial,
consisting of eight genotypes and three years. The evaluated characteristics were plant height, the first pod height, number
of pods per plant, number of seeds per pod, weight of hundred grains and grain yield. The Princesa genotype stood out
with yields above 3,000 kg ha™ in more than a year of cultivation, demonstrating its potential for cropping systems in the

State of Tocantins. The genotype BRS-Esplendor was the only genotype that showed stable behavior for all traits.
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INTRODUCTION

Common bean (Phaseolus vulgaris L.) is a
native species of the Americas (FREITAS, 2006),
that besides the economic importance has a social
one as a food rich in protein and energy and as a
generating source of jobs due to high demand for
labor (SANTI et al., 2006).

Brazil is among the world largest beans
producers, where national production estimates
considering the three cropping periods for the
cropping years of 2012/2013 is approximately 3.3
million tons in an area of 3.2 million hectares and an
average yield of 1,050 kg ha". As for the State of
Tocantins production estimates are approximately of
49,800 tons with an verage yield of 1,510 kg ha', on
an area of 33 thousand hectares (CONAB, 2013).

With technologies adoption such as
irrigation, allowed common beans cultivation on
three different seasons throughout the year,
however, not always, yields are considered
satisfactory at all times due to various factors,
including climate and adoption of cultivars not
adapted to cultivation locations (LOPES et al.,
2011; ZUCARELI et al., 2006; ZUCARELI et al.,
2011).

In the State of Tocantins, the offseason
cultivation has excelled and demonstrated enormous

potential, representing approximately 56% of total
grain production in the state and an expected
average productivity of 1,850 kg ha for the season
2012/2013 (CONAB, 2013). That potential has been
confirmed by studies on those growing seasons in
the southern state of Tocantins, with productivities
exceeding 3000 kg ha" (SALGADO et al., 2011).
Another factor that enhances the cultivation of this
crop in Tocantins is its strategic geographic
location, situated in an exporting corridor to several
other regions of the country (PIRES et al., 2012).
Besides other factors, the one, which have
limited achieving satisfactory productivities with the
cultivation of common beans in the Tocantins
cerrado soils at the offseason period, is the lack of
use of improved cultivars that are specifically for
these edaphic-climatic conditions. Given the
consume demand and consequently the need for
increases in productivity, the research on breeding
have intensified, looking for bean genotypes that are
highly productive and adapted to different
environment conditions (FARINELLI; LEMOS,
2010; RAMOS JUNIOR et al., 2005). Many other
studies were developed in regards to this issue in
terms of Tocantins cerrado with crops such as maize
(CANCELLIER et al., 2011a; CANCELLIER et al.,
2012) and soybeans (PELUZIO et al., 2008;
PELUZIO et al., 2010; PIRES et al, 2012).
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However, studies with the common bean crop at the
offseason cropping in the cerrado conditions of the
state of Tocantins are scarce, being needed more
research on that regard. Pereira et al. (2009) reaffirm
the importance of those studies for understanding
the cultivars adaptation and stability to different
environments and years of cultivation.

Given this context, the aim of this work was
to evaluate the performance of common bean
genotypes in three offseason cultivations in cerrado
soil of the southern state of Tocantins.
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MATERIAL AND METHODS

The experiments were conducted in the
offseason on the years of 2010, 2011 and 2012 at
the experimental station of the University of
Tocantins, in the University Campus of the
municipality of Gurupi, located at latitude 11° 43°
45> S and a longitude of 49° 04° 07 W, at 280m
altitude. According to Embrapa (2006), the soil is
classified as Typic Yellow-Red Dystrophic Latosol,
with 735.2, 57.2 and 207.6 g kg'1 sand, silt and clay,
respectively. The climatic data for the conduction
period of the experiments are shown in Figure 1.
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Figure 1 Pluvial precipitation (mm) and maximum, medium and minimum temperatures (°C) occurred during
cultivation of common bean genotypes in the offseason of (A) 2010, (B) 2011 and (C) 2012

(BDMEP 2012).

In the area where the experiments were
carried out, there is a history of use in crop rotation
with rice cultivation in the cropping season and
common bean in the offseason. In 2009, liming was
performed for correcting soil acidity. Previous
installation of experiments, at each year soil samples
from the 0-20 cm layer were collected to
characterize the chemical and physical properties,
which are presented in Table 1.

The genotypes evaluations were conducted
in experiments with experimental design in
randomized blocks with four replications in a
factorial scheme 3 x 8, made up of eight genotypes
and three years. Each experimental unit consisted of
four rows of 4.0 m long, spaced 0.45 m. As a useful

area, the two central lines were used disregarding
0.50 m from the ends of each line and eliminating
the two sidelines, cropping up rows of 3.0 m long, a
useful area of 2.7 m”.

To perform the studies seven cultivars
(BRS-Esplendor, IAC-Diplomata, IAC-Una, TAC-
Centauro, IPR-Colibri, Safira and Princesa) and a
lineage (CNFC-10406) were used in the three
evaluation years. In all years, the tillage was
performed conventionally, with plowing and two
disking. Sowing were held on June 12, 2010, June
21, 2011 and June 2, 2012, in order to obtain final
stand of 12 plants per linear meter.
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Table 1. Soil depth 0-20 cm Chemical and physical properties in the experiment areas.

Soil attributes Offseason

2010 2011 2012
Ca (cmol, dm™) 3.60 1.00 0.80
Mg (cmol, dm™) 1.40 0.60 0.60
K (cmol, dm™) 0.10 0.10 0.08
Al (cmol, dm™) 0.00 0.00 0.00
H+Al (cmol, dm™) 4.70 1.30 0.23
pH (CaCl,) 4.60 4.50 5.30
P-melich (mg dm™) 1.10 15.60 9.90
T (cmol, dm™) 9.80 3.00 1,70
V (%) 52.00 56.60 88,20
OM (%) 2.00 1.50 1.10

The sowing fertilization was performed at
the planting furrow based on the results of soil
analysis of each year and recommendations for the
common bean crop. There were applied 120.7 kg ha’
' of P,Os and 21.3 kg ha' of N as single
superphosphate  ammoniated (03-17-00 NPK
formulation) in 2010, and amount of 50 kg ha™ of
K,O as potassium chloride. In the year of 2011,
113.9 kg ha' of P,0s and 20.1 kg ha' of N as
ammoniated superphosphate, and 60 kg ha™ de K,O
as potassium chloride, and in 2012, 114.92 kg ha™
of P,Os and 20.28 kg ha'! of N as ammoniated
superphosphate, and 60 kg ha” de K,O in the form
of potassium chloride.

Each year, topdressing was performed by
applying 100 kg ha™ of N in two installments, in
each coverage-applied a dose of 50 kg ha™ of N. In
2010, 50 kg ha™ N was applied as urea at 15 and 30
days after seedling emergence (DAE). In 2011,
similar procedure was carried out, however,
deferring the source used which was ammonium
sulphate. In the 2012 offseason, the installment was
performed with a cover at 20 DAE using ammonium
sulfate as a source and another coverage at 30 DAE,
being used urea as the source.

In all cultivation years, the water provided
for irrigation was supplied by means of a
conventional spray system in an irrigation interval
of two days with operation periods of two hours
applying 5.2 mm/hour. The water supply was made
so that culture should not suffer from water stress at
critical stages (LEMOS et al., 2004).

The phytosanitary treatments were carried
out according to the needs and recommendations for
the crop. In the years of 2011 and 2012, the same
dose of the herbicide belonging to the chemical
group benzothiadiazinone was applied. However,
due to high weed infestation in the year 2012, the
application had to be made about three days before
the technical recommendation (V3) at the end of the
phenological phase V2, when the first trifoliate was

in the early development stages and not fully
developed, resulting in plants Phytotoxycity.

To evaluate the phytotechnical
characteristics, sampled of five random plants in
each plot were taken. The evaluated characteristics
were Plant height - by measuring the plant from the
base of the stem to the end of the main stem.
Insertion height of first pod - by measuring from the
ground to the point of insertion of the first pod.
Number of pods per plant - being obtained by
counting the total number of pods per plant. Number
of seeds per pod - obtained by the total number of
grains and dividing the result by the total number of
pods. Weight of hundred grains - taking up a
hundred grains of the useful area, and weighing and
correcting the humidity to 13 %. In addition, grain
yield - done by grain weight in kilograms of the
useful area, corrected to 13% moisture transforming
the data to kg ha™.

The experimental data were subjected to
individual and combined analysis of variance,
applying the F test. The combined analysis was
performed under conditions of homogeneity of
residual variances. The tests used to compare the
means were the grouping of Scott - Knott to assess
the effects of treatments (genotypes) and Tukey for
environments (off-season’s 2010, 2011 and 2012),
at 5 % probability, and used the computational
application SISVAR (FERREIRA, 2011). The
Pearson correlation at p < 0.05 was also performed.

RESULTS AND DISCUSSION

For all evaluated traits, there was significance
for genotype versus environment interaction, which
features interdependence of factors, meaning that,
environments (years) differentially influenced the
expression of genotypes. Thus, there was a split of a
factor inside the other. Similar results were obtained
by (FARINELLI; LEMOS, 2010), which assessing
the productive performance of 24 genotypes in
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different  growing seasons also  observed
significance for the interaction of genotypes versus
environment for all traits .

There was also significance for all traits
studied in the factor genotype, evidencing the
genetic variability existing among them. This
information is crucial for selection of better-adapted
cultivars to offseason conditions in the Cerrado in
the south of Tocantins, as well as for future breeding
programs with common bean crops (CABRAL et
al., 2011; CANCELLIER et al., 2011b; MELO et
al., 2007;). For the environment factor there was
significance for all traits, evidencing differences
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between years for the conditions of soil and climate
variations.

The variation coefficients observed are
considered adequate according to Oliveira et al.
(2009), which is indicative of good experimental
precision.

In Table 2 are presented the average height
of plants for three growing seasons. For the year
2010, the group with a greater height was composed
by a single genotype (Princesa with 85.10cm). The
smaller heights were obtained by the group
composed of the genotypes BRS-Esplendor, IPR-
Colibri, IAC-Una and CNFC-10406, ranging from
54.30 to 64.82 cm.

Table 2. Plant height means of eight common bean genotypes grown in the southern state of Tocantins, in the

offseasons of 2010, 2011 and 2012.

Genotypes Plant height (cm)

offseason 2010 offseason 2011 offseason 2012 Means
TAC-Una 54.30 cB 73.20 cA 66.32 bAB 64.60
TAC-Centauro 71.62 bA 67.80 dA 53.60 cB 64.34
Princesa 85.10 aA 87.86 bA 83.95 aA 85.63
CNFC-10406 64.82 cA 76.86 cA 75.80 aA 72.49
IPR-Colibri 56.80 cAB 61.80 dA 48.07 cB 55.55
IAC-Diplomata 72.60 bB 100.60 aA 57.20 bC 76.80
Safira 69.77 bA 81.13 cA 76.12 aA 75.67
BRS-Esplendor 59.70 cA 69.26 dA 60.20 bA 63.05
Means 66.84 77.31 65.15

Means followed by the same lower case letter in the column do not differ by the Scott - Knott test and a capitalized letter in the line by
the Tukey test, both at 5% probability . VC=11.03 % and F test = 4.597 **

In 2011, the only genotype to join the taller
group was IAC - Diplomata with 100.60 cm (Table
2). The genotypes BRS-Esplendor, IPR-Colibri and
TAC-Centauro composed the group of the smallest
heights with means equal or lesser than 69.26 cm.
The Princesa genotype although did not made part
of the group of higher stature, as in 2010, stood out
composing the second group of the greater heights
in 2011. In 2012, Princesa genotype again joined the
group with greater height along with Safira and
CNFC-10406, with means equal or greater than
75.80 cm (Table 2). Just as in 2012, the IAC-
Centauro integrated the group of smaller heights of
plants.

The IAC-Diplomata genotype was the only
one to show a significant difference between each
year of cultivation, demonstrating instability in the
obtained heights, since that for 2010 to 2011 there
was an increase of 39% in height and from 2011 to
2012, there was a decrease of 43%. In the other
hand the Princesa stood out obtaining the highest
means in the years of 2010 and 2012 and the second
highest average in 2011, although not statistically
different between years was present. This genotype

behaved stably for this feature, with minimal
variation observed between years. The CNFC-
10406, Safira and BRS-Esplendor genotypes also
showed a tendency to be stable for this trait.

The values found for plant height ranged
from 48.07 to 100.60 cm (Table 2). It is observed
that except for genotype IPR-Colibri in 2012 that
showed the height of 48.07 cm, all other genotypes
heights over 50 cm. Santi et al. (2006) also observed
mean heights greater than 50.0 cm in evaluations of
planting periods and installments of nitrogen
fertilization on bean plants. In the same way
Salgado et al. (2011) at lower dose (80 kg ha' N),
obtained height of plants above 50.0 cm.

For the characteristic height of insertion of
the first pod (Table 3), it was observed that in 2010
the genotypes were classified into two statistical
groups, with the highest averages composed of three
genotypes (IAC-Diplomata, Princesa and BRS-
Esplendor), with the heights of insertion of the first
pod exceeding 24.52 cm. For the second group
consisting of five genotypes (CNFC-10406, Safira,
IAC-Una, IAC-Centauro e IPR-Colibri) the
averages were lower than 21.92 cm.
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In 2011, the genotypes were classified into

three groups, with the greatest heights of insertion
of the first pod consisting of three genotypes (IAC-
Centauro, Princesa and IAC-Diplomata) with values

ranging from 23.26 to 25.60 cm. In the year 2012,
all genotypes showed similar behavior for the height
of first pod characteristic.

Table 3. Height of first pod insertion means of eight genotypes of common bean grown in the southern state of
Tocantins, in the offseason of 2010, 2011 and 2012.

Height of first pod insertion (cm)

Genotypes

Offseason 2010 Offseason 2011 Offseason 2012 Means
IAC-Una 21.52 bA 18.13 cA 19.50 aA 19.71
TAC-Centauro 20.95 bA 23.26 aA 20.47 aA 21.56
Princesa 24.65 aAB 25.60 aA 21.20 aB 23.81
CNFC-10406 21.92 bA 22.53 bA 20.50 aA 21.65
IPR-Colibri 19.80 bAB 22.30 bA 17.72 aB 19.94
IAC-Diplomata 25.72 aA 25.40 aA 20.93 aB 24.01
Safira 21.55 bA 21.40 bA 22.52 aA 21.82
BRS-Esplendor 24.52 aA 21.00 bA 22.47 aA 22.66
Means 22.58 22.45 20.66

Means followed by the same lower case letter in the column do not differ by the Scott - Knott test and with a capitalized letter on the

line by Tukey test, both at 5% probability. VC=10.33% and F test = 2.048 *

The Princesa, IPR-Colibri and IAC-
Diplomata genotypes were the only ones to show a
significant difference between years, and the crops
in the years 2010 and 2011 obtained the greatest
heights of insertion of the first pod, with no
statistical difference between them. Smaller heights
of first pod insertion observed in the year 2012 for
genotypes that showed significant differences
between years are a reflection of the positive
correlation (r=0.48**) existing between the plant
height and height of first insertion pod, thus the
genotypes with the lowest plant heights tended to
have lower heights insertion of the first pod. Again,
the genotype Princesa stood out integrating the

The evaluated genotypes showed insertion
height of the first pod superior to 17.0 cm in all
years (Table 3). These results agree with the values
found in studies evaluating the effects of nitrogen
fertilization on bean by Santi et al. (2006) who
obtained average height of insertion of the first pod
above 24.36. This result is of vital practical
importance when one considers the embodiment of
mechanized harvesting, since these larger heights
reduce crop losses and the incidence of fungal
disease originated from the soil.

For the characteristic number of pods per
plant (Table 4), in 2010 the formation of a single
statistical group was observed, demonstrating a

similar behavior between genotypes, ranging from
9.86 to 14.77 pods per plant (Table 4).

group of higher values in three years, thus also
confirming the existing correlation.

Table 4. Number of pods per plant means of eight common bean genotypes grown in the southern state of
Tocantins, in the offseason of 2010, 2011 and 2012.

Number of pods per plant
Genotypes

Offseason 2010 Offseason 2011 Offseason 2012 Mean
TAC-Una 13.73 aA 14.00 aA 12.07 aA 13.26
TIAC-Centauro 14.25 aA 8.60 bB 6.47 bB 9.77
Princesa 14.77 aA 11.53 bAB 10.90 aB 12.40
CNFC-10406 9.86 aB 15.00 aA 10.40 aB 11.75
IPR-Colibri 11.80 aB 16.80 aA 13.07 aB 13.89
IAC-Diplomata 12.80 aA 9.00 bB 10.80 aAB 10.86
Safira 11.75 aA 13.80 aA 12.20 aA 12.58
BRS-Esplendor 12.60 aA 15.53 aA 13.47 aA 13.86
Mean 12.69 13.03 11.17

Means followed by the same lower case letter in the column do not differ by the Scott - Knott test and a capitalized letter on the line by
Tukey test, both at 5% probability. VC = 17.28% and F test = 4.487 **
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In the crop of 2011 there was the formation
of two groups. The first consisted of five genotypes
(IPR-Colibri, BRS-Esplendor, CNFC-10406, IAC-
Una and Safira) with averages ranging from 13.80
to 16.80 pods per plant and the second of three
genotypes (Princesa, IAC-Diplomata and IAC-
Centauro) with values ranging from 8.60 to 11.53
pods per plant. In 2012, there was the formation of
two groups, the first of which was composed of
seven genotypes which obtained number of pods per
plant greater than or equal to 10.40, and the second
consisting of a single genotype that was the IAC-
Centauro with 6.47 pods per plant.

Among the genotypes, five (IAC-Centauro,
Princesa, CNFC-10406, IPR-Colibri, ITAC-
Diplomata) showed significant differences for the
trait of number of pods per plant over the three years
of cultivation. The IAC-Una, Safira and BRS-
Esplendor genotypes stood out because always
compose the best statistical group and proved to be
stable over the years of cultivation, which is highly
desired, because even with the climatic differences
retained their genetic pattern.

The observed values for the number of pods
per plant considering all the years of cultivation
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ranged from 6.47 to 16.80. This variation is inferior
to than found by Farinelli and Lemos (2010) who
obtained averages ranging from 7.6 to 23.2 pods per
plant in the study of genotypes behavior grown in
three cropping seasons, and by Lemos et al. (2004)
who found a variation from 9.3 to 28 pods per plant
in an evaluation of the bean commercial genotypes
Carioca group.

Regarding the number of seeds per pod
(Table 5), in 2010, two statistical groups were
formed, and the first was composed of genotypes
IAC-Centauro, IAC-Diplomata, BRS-Esplendor,
Safira, Princesa and IPR-Colibri, which obtained
values ranging from 4.47 to 5.25 grains per pod. The
second group was composed of genotypes IAC-Una
e CNFC-10406 with 3.42 and 3.62 grains per pod,
respectively. In 2011, the behavior was opposite to
that observed in 2010, because only two genotypes
joined the group of large number of grains per pod,
namely [AC-Diplomata and BRS-Esplendor with
5.29 and 4.94 seeds per pod, respectively. For the
year 2012 genotypes showed similar behavior, with
the formation of a single statistical group.

Table 5. Number of grains per pod means of eight genotypes of common bean grown in the southern state of
Tocantins, in the offseason of 2010, 2011 and 2012

Number of grains per pod

Genotypes Offseason 2010 Offseason 2011 Offseason 2012 Means
TAC-Una 3.42 bA 4.50 bA 3.67 aA 3.86
TAC-Centauro 5.25 aA 3.97 bB 3.75 aB 4.32
Princesa 4.65 aA 3.81 bAB 2.92 aB 3.79
CNFC-10406 3.62 bA 4.22 bA 3.79 aA 3.88
IPR-Colibri 4.47 aA 4.04 bAB 3.30 aB 3.94
TAC-Diplomata 5.00 aA 5.29 aA 3.79 aB 4.69
Safira 4.65 aA 3.92 bA 4.32 aA 4.30
BRS-Esplendor 4.70 aA 4.94 aA 4.22 aA 4.62
Means 4.47 4.34 3.72

Means followed by the same lowercase letter in the column do not differ by the Scott - Knott test and capitalized letter on the line by

Tukey test, both at 5% probability. VC= 15.96 % and F test = 2.286 *

Only IAC-Diplomata and BRS-Esplendor
genotypes integrated the statistical group of highest
means in all years, and BRS-Esplendor been the
only one to exhibit the same behavior for the
number of pods per plant characteristic, reflecting
the positive correlation (r = 0.17 *) between the
number of pods and number of seeds per pod.

Regarding the behavior in the three years, it
was observed that IAC-Centauro, Princesa, IPR-
Colibri and IAC-Diplomata presented significant
differences between years, especially for the first
year of cultivation (2010), in which were obtained
the highest average of grains per pod. This behavior

is not desired in plant breeding, since these
genotypes showed no increases in the number of
grains per pod and neither were stable for this trait
over the years grown. In the other hand, IAC-Una,
CNFC-10406, Safira and BRS-Esplendor genotypes
were stable regarding the number of grains per pod,
corroborating Farinelli and Lemos (2010), who
observed this behavior in most of the genotypes for
the same trait over three harvests.

The IAC-Una, Safira and BRS-Esplendor
genotypes showed stable behavior for both the
characteristics number of pods per plant and for
number of grains per pod. However, was observed
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that the IAC-Una and Safira despite stable as the
number of grains per pod did not always comprise
the largest group means, which is not ideal and
desired in plant breeding, which seeks stable and
high average yield components genotypes.
Considering all genotypes over the three
years of cultivation, it was observed variation of
2.92 for Princesa in the year 2012 to 5.29 grains per
pod for IAC-Diplomata in 2011 (Table 5). Farinelli
and Lemos (2010) found similar variation
amplitudes found on this study. Lemos et al. (2004)
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observed greater range in the number of seeds per
pod.

For the mass of one hundred grains (Table
6) in 2010, there was the formation of three
statistical groups, having IAC-Centauro as the only
genotype to join the group of largest mass 30.63g.
The group of smaller masses was composed by the
Safira and BRS-Esplendor genotypes, which had
masses of a hundred grains of 17.19 and 19.63 g,
respectively.

Table 6. Mass of one hundred grains means of eight common bean genotypes grown in the southern state of
Tocantins, in the offseason of 2010, 2011 and 2012.

Mass of one hundred grains (g)

Genotypes Offseason 2010 Offseason 2011 Offseason 2012 Means
TAC-Una 24.38 bB 31.64aA 29.66 bA 28.56
TAC-Centauro 30.63 aAB 33.73 aA 26.46 cB 30.27
Princesa 22.78 bB 27.23 aB 35.34 aA 28.45
CNFC-10406 25.92 bA 30.01 aA 29.80 bA 28.58
IPR-Colibri 26.42 bB 31.01 aA 26.12 cB 27.85
IAC-Diplomata 24.92 bB 31.23 aA 27.34 cAB 27.83
Safira 17.19 cB 21.02 bAB 23.49 dA 20.57
BRS-Esplendor 19.63 cA 22.32 bA 20.26 dA 20.74
Means 23.98 28.52 27.31

Means followed by the same lowercase letter in the column do not differ by the Scott - Knott test and capitalized letter on the line by

Tukey test, both at 5% probability. VC= 10.12% and F test = 4.635**

In 2011 two groups were formed, one
consisting of six genotypes (Princesa, CNFC-10406,
IPR-Colibri, IAC-Diplomata, IAC-Una and IAC-
Centauro) with masses ranging from 27.23 to 33.73
g and another composed by two genotypes (Safira
and BRS-Esplendor) with masses of 21.02 and
22.32 g, respectively. In 2012 four groups were
formed, highlighting the genotype Princesa with a
mass of 35.34 g.

Comparing the three planting years, six
genotypes (IAC-Una, IAC-Centauro, Princesa, IPR-
Colibri, IAC-Diplomata and Safira) differed
significantly between the off-seasons, being
observed an unstable behavior of those genotypes
for this trait (Table 6). That result is not interesting
in breeding programs for the common bean, where it
prioritizes the selection of genotypes with stable
yield components behavior, which in this case was
achieved only by genotypes CNFC-10406 and BRS
- Esplendor.

Contrary to what happened to characteristics
such as number of pods per plant and number of
seeds per pod, weight of hundred grains, only the
genotype BRS-Esplendor remained having stable
behavior over the years of cultivation.

The masses of a hundred grains found in
this study ranged from 17.19 g for genotype Safira

in year 2010 to 35.34g for the cultivar Princesa in
2012. Ramos Junior et al. (2005) in cultivation in
the rainy season and Farinelli and Lemos (2010) on
crops in the rainy and dry seasons obtained lower
amplitude, not having exceeded 33g on their
averages. Salgado et al. (2011) at a lower nitrogen
amendment than the one performed on present work
(80kg ha™) also reported a lower amplitude in the
variation of the masses of a hundred grains.

For grain yield (Table 7), in 2010 it was
found the formation of three statistical groups, and
the most productive group was composed only by
genotype Princesa with a yield of 3133kg ha. The
intermediate group was composed of three
genotypes (IAC-Centauro, IPR-Colibri and IAC-
Diplomata) which obtained productions between
2253.69 and 2562.91kg ha'. The least productive
group consisted of four genotypes, with grain yields
ranging from 1348.01 to 1859.17kg ha™.

In 2011 genotypes were also classified into
three groups, with the most productive composed by
the cultivars IAC-Una (4322.13 kg ha), and the
second consisting of the genotypes IAC-Centauro,
Princesa, CNFC-10406 and Safira with yields
ranging from 2637.45 to 3027.37 kg ha™ (Table 7).
The Princesa genotype did not show the same
performance at the previous year, but still included
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the second most productive group with a yield of
3027.37 kg ha™'. In 2011, all genotypes exceeded
yields of 2200 kg ha’, except genotype BRS-
Esplendor (1884.13 kg ha™). In 2012, there was the
formation of two statistical groups, being the most
productive genotypes composed of the IAC-Una,
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TAC-Centauro, CNFC-10406 and IPR-Colibri, with
yields ranging from 1396.56 to 2088.26 kg ha™. The
second group, comprising the genotypes Princesa,
TAC-Diplomata, Safira and BRS-Esplendor obtained
averages of 660.79 to 1084.71 kg ha™.

Table 7. Grain yield means of eight common bean genotypes grown in the southern state of Tocantins, in the

offseason of 2010, 2011 and 2012.

Grain yield (kg ha™)

Genotypes Offseason 2010 Offseason 2011 Offseason 2012 Means
TAC-Una 1859.17 ¢cB 4322.13 aA 1965.22 aB 2715.51
TAC-Centauro 2562.91 bA 2999.04 bA 1396.56 aB 2319.51
Princesa 3133.44 aA 3027.37 bA 674.90 bB 2278.57
CNFC-10406 1737.23 cB 2916.28 bA 2088.26 aB 2247.26
IPR-Colibri 2253.69 bA 2246.67 cA 1612.57 aA 2037.64
TIAC-Diplomata 2284.53 bA 2490.43 cA 660.79 bB 1811.92
Safira 1348.01 cB 2637.45 bA 972.18 bB 1652.54
BRS-Esplendor 1422.75 cA 1884.13 cA 1084.71 bA 1463.86
Means 2075.22 2815.43 1306.90

Means followed by the same lowercase letter in the column do not differ by the Scott - Knott test and capitalized letter on the line by
Tukey test, both at 5% probability. VC=23.13% and F test = 6.094**

Regarding behavior between the years of
cultivation, only the genotypes BRS-Esplendor and
IPR-Colibri showed no significant differences
between years. That result confirms the stable
behavior of the genotype BRS-Esplendor
throughout the cultivation period, since this
behavior was already present for all production
primary components. This information is of
fundamental importance for the present study, were
it is seek genotypes that are adapted and stable over
several years of cultivation.

Among the years, 2011 resulted in higher
average productivity, whereas the lowest yield was
obtained from the 2012 crop. The explanation for
the lower yields found in 2012 is probably due to
phytotoxicity occurred in plants caused by herbicide
application at the beginning of -cultivation
(phenological stage V2).

Although the same product was used in the
year of 2011, due to high infestation that existed in
the area of cultivation, the application had to be
made before it is recommended that is the V3 phase
(RODRIGUES; ALMEIDA, 2005), that may have
favored the appearance of phytotoxicity and
consequently reduced productivity that year.

Thus, as for the mass of a hundred grains,
instability was also observed in the yield, with
decreases in productivity from the second to the
third year of cultivation.

The IAC-Una was the genotype that
obtained the highest productivity, exceeding 4000
kg ha' of grains in 2011, and this performance

reflected a significant positive correlation with
number of pods per plant (r=0.24**), number of
seeds per pod (r =0.30%*) and weight of hundred
grains (r=0.27*%). The Princesa genotype was the
second to present the greatest grain yields, reaching
in the years of 2010 and 2011 yields superiors than
3000 kg ha', but in 2012 had a 78% decrease in
productivity over the highest mean that was
obtained in 2010.

A similar phenomenon occurred with the
TAC-Diplomata that even demonstrating seemingly
behavior in the first two years of cultivation with
grain yields superiors to 2000 kg ha”, showed a
yield decrease of 26% from 2011 to 2012. This
reduction in productivity may have been influenced
by the phytotoxic effect caused by the herbicide.

In the other hand the genotype BRS -
Esplendor, although figured among the highest
means for number of pods per plant and number of
seeds per pod did not obtain high yields, possibly
due to the low mass averages of the hundred grains.

The grain yields exceeding 3000 kg ha
obtained by genotypes IAC-Una and Princesa, are
similar to those obtained by Ramos Junior et al.
(2005) and are above the highest means observed by
Salgado et al. (2011) and the national average (1197
kg ha) and the state of Tocantins ( 1850 kg ha')
for the third season 2012/2013 (CONAB, 2013).

Analyzing the genotypes means in relation
with the three years of cultivation it is observed that,
most had yield means scores greater than 2000 kg
ha' (Table 7). Those results are similar to the
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average productivity of major bean producing
regions of Brazil as the Midwest (2656 kg ha) and
south (2544 kg ha™') regions, considering the third
harvest crops for the year 2012/2013 (CONAB,
2013). Thus can be confirmed the enormous
potential of these genotypes for common bean
cultivation in the off-seasons in the state of
Tocantins, with genotypes grain yields that may
exceed 4000 kg ha™.
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CONCLUSIONS

The Princesa genotype stood out since
achieved higher productivity, higher than 3000 kg
ha' in more than one cropping year, showing
potential for the offseason cropping systems in the
State of Tocantins.

The genotype BRS-Esplendor was the only
genotype that showed stable behavior for all traits.

RESUMO: Origindrio das Américas o feijdo comum tem apresentado enorme importincia socioecondmica
como principal fonte de alimento em diversos paises. Devido a ado¢@o de tecnologias como a irrigacdo, o feijoeiro tem
sido cultivado em diferentes épocas ao longo do ano, porém, a falta de cultivares adaptadas as condicdes edafoclimiticas
do Cerrado do Tocantins tem limitado a obtencdo de melhores produtividades na época da entressafra. Desta forma,
objetivou-se com este trabalho avaliar o desempenho produtivo de genétipos de feijado comum em trés anos de cultivo em
solo de Cerrado. Os experimentos foram conduzidos em campo na Estacio Experimental da Universidade Federal do
Tocantins nas entressafras dos anos 2010, 2011 e 2012. O delineamento utilizado foi o de blocos ao acaso com quatro
repeticdes, num esquema fatorial 8x3, constituido por oito genétipos e trés anos. As caracteristicas avaliadas foram altura
de plantas, altura de insercdo da primeira vagem, nimero de vagens por planta, nimero de graos por vagem, massa de cem
grios e produtividade de grios. O genétipo Princesa se destacou por apresentar produtividades acima de 3.000 kg ha™ em
mais de um ano de cultivo, demonstrando desta forma potencial para o cultivo na entressafra no Estado do Tocantins. O
gendtipo BRS-Esplendor foi o unico genétipo que demonstrou comportamento estdvel para todas as caracteristicas
avaliadas.

PALAVRAS-CHAVE: Phaseolus vulgaris. Entressafra. Produtividade. Seguranga alimentar.
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