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Selection of snap beans progenies to improve physiological quality of
seeds

Selecdo de progénies de feijao vagem visando a qualidade fisiologica
de sementes

Silvia Sanielle Costa de Oliveira'"; Eduardo Santana Bueno?; Daline Benites
Bottega'; Vanessa de Fatima Grah Ponciano?®; Sihélio Julio Silva Cruz!

Highlights:

A study with snap bean to improve production technologies.

Evaluate tests for selecting populations with superior physiological quality.
Estimate the genetic gain for the next progeny selection cycle.

Abstract

Research on snap bean seed production is essential for this crop to compete against other species that
have better production technologies. This study aimed to select a physiological quality evaluation test
for snap beans to improve progeny selection strategies. The experiment was conducted in the Seed
Analysis Laboratory at the Federal Institute of Goiano, campus Ipora-GO. Seed from thirteen progenies
were evaluated for physiological quality from a breeding program conducted by the genetic breeding
department of the State University of Goids, campus Ipameri. Seeds were evaluated for moisture
content, thousand-seed weight, biometry (length, width, and thickness), germination, seedling vigor
classification, length and seedling dry mass, emergence in the field, and emergence speed index of
seedlings in the field. The genetic variability in the evaluated characteristics indicated that genetic
breeding can contribute to a better performance in snap bean seed physiological quality. The germination
test, vigor classification, emergence, and emergence speed index of seedlings can be used to design
strategies for snap bean population selection that produces more productive seeds.
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Resumo

Pesquisas referentes a produgdo de sementes de feijdo-vagem sdo essenciais para que esta cultura se
estabelega frente a outras espécies que possuem tecnologia de produgdo aprimorada. Assim, objetivou-
se com este trabalho selecionar testes de avaliagao da qualidade fisioldgica de sementes de feijao-vagem
visando a definigdo de estratégias de sele¢do de progénies. O experimento foi realizado no Laboratdrio
de Analise de Sementes do Instituto Federal Goiano, campus Ipora. Foram avaliadas a qualidade
fisiologica das sementes de 13 progénies, pertencentes ao programa de melhoramento realizado pela area
de melhoramento genético da Universidade Estadual de Goias, campus Ipameri. Foram determinados
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o teor de dgua, massa de mil sementes, biometria de sementes (comprimento, largura e espessura),
germinacao, classificacdo do vigor de plantulas, comprimento e massa seca das plantulas, teste de
emergéncia de plantulas e indice de velocidade de emergéncia de plantulas em condi¢des de campo.
A variabilidade genética presente nos caracteres avaliados indica que o melhoramento genético pode
contribuir significativamente para a melhoria da qualidade fisioldgica das sementes de feijdo-vagem.
Os testes de germinacgao, classificagdo do vigor, emergéncia de plantulas e indice de velocidade de
plantulas podem ser utilizados para delinear estratégias de selecdo de populagdes de feijao-vagem que

produzam sementes mais vigorosas.

Palavras-chave: Emergéncia de plantulas. Ganho por selecdo. Herdabilidade. Phaseolus vulgaris.

Introduction

The snap bean is an improved type of common
bean (Phaseolus vulgaris L.) with features such as
fiber-free and tender pods, light green coloration,
and a straight shape. Snap beans have a length that
varies between 0.15 to 0.18 m (Krause, Rodrigues,
& Leal, 2012). Its commercial exploitation aims at
the complete use of the pods, which are consumed
fresh or processed (A. P. Oliveira, Tavares Sobrinho,
& Sousa, 2003). The snap bean differs from other
beans in that its entire pod can be consumed before
the seeds inside have fully matured, making the
snap bean is rich in dietary fiber and an appreciable
quantity of vitamins B1 and B2 (Matos, 2010).

Snap bean has great economic and social
importance in Brazil. It is consumed in several
countries and 6.5 million tons of snap beans
are produced per year (Food and Agriculture
Organization [FAO], 2010), with China being the
main producer, followed by Indonesia and Turkey.
In Brazil, snap beans are the sixth most-produced
vegetable by volume, with 56 thousand tons grown
per year and a consumption of 0.7 kg per person per
year (Centrais de Abastecimento do Estado do Rio
de Janeiro [CEASA], 2010). The snap bean stands
out among the ten most consumed fresh vegetables
in the state of Goias; in 2002, the volume of pods
marketed in CEASASs of Goias reached 5,291 tons,
with 94.5% produced in the state by small farms
(Peixoto, Moraes, Monteiro, & Thung, 2001). Seeds
are a key input in the productive process and their
quality is an indispensable factor in the production
of a uniform product and the success of a productive
farm.

The use of seeds with high physiological
potential is essential to obtaining economically
significant crops. Thus, research that focuses on the
production of snap bean seeds is essential for this
crop to establish itself from other species that have
more improved production technology. Because
the seeds are the genetic features vehicle for the
implantation of any crop, this input is the primary
concern in providing a uniform and productive crop
(A. P. Oliveira et al., 2003).

Plants with good agronomic features can be
eliminated during selection in breeding programs
because of the poor quality of their seeds, or the
genotypes can be removed by the market before
sale. Therefore, it is important to obtain efficient,
fast, practical, and economical methods of analysis
that will assist breeders in the selection of snap bean
populations with superior physiological seeds. The
quality of seeds is influenced by the genotype, so it
is imperative to evaluate their quality to facilitate
the breeder’s ability to choose progenies of snap
bean cultivars that will bring more security to the
seed production process with the desirable genetic
gain. Research evaluating germination and seed
vigor (e.g., germination first count, germination,
accelerated aging tests, emergence of seedlings
in the field, and storage potential) has indicated
that breeding programs combined with selection
methods based on the index theory can improve the
quality of seeds (Maia, Silva, Ramalho, & Abreu,
2011; Vasconcelos, Reis, Sediyama, & Cruz, 2012;
Martins; Silva; Machado, 2014; S. S. C. Oliveira,
Martins, Cruz, & Silva, 2014; S. S. C. Oliveira,
Pereira, Lopes, & Torres, 2017).
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Studies of genetic breeding in plants that aim to
improve physiological qualities of bean seeds (Maia
et al., 2011; Mambrin, Ribeiro, Henning, Henning
& Bokert, 2015), soybean (Vasconcelos et al., 2012;
Martins, Unéda-Trevisoli, Vitti Moéro, & Vieira,
2016), carrot (Martins et al., 2014), and forage
turnip (S. S. C. Oliveiraetal.,2014; S. S. C. Oliveira
et al., 2017) to provide high heritability ( > 70%)
and genetic variability. Therefore, the use of simple
breeding methods could improve the quality of snap
bean seeds, selection of progenies with longer-lived
seeds, and greater seedling emergence in the field.
This study aimed to select a physiological quality
evaluation test for snap beans to improve progeny
selection strategies.

Materials and Methods

The experiment was conducted at the Laboratory
of Seed Analysis at the Federal Institute Goiano,
Ipora - Goias, Brazil. Thirteen snap bean progenies
were provided by the State University of Goias,
Ipameri-GO and included MR malina, Tender Green,
Haf 46, Amarelo Japonés, Napoli, Delinel, Red
Provided, Branco Japonés, Commodose Improved,
Contender, Jade, Strike, and Espada Bush.

Which one of the seeds progenies were cleaned
and subjected to the following evaluations:

Moisture content (MC) test was conducted before
the other tests, using two subsamples of 20 seeds
from each lot using by the oven method at 105 + 3
°C for 24 h, Ministério da Agricultura e Reforma
Agraria (2009).

Thousand-seed weight (TSW) was based on eight
100 seed samples from each progeny Ministério da
Agricultura e Reforma Agraria 2009).

Seed biometrics (BS) was based on eight
subsamples of 100 seeds per progeny in which
the length, width, and thickness were evaluated
(Ministério da Agricultura e Reforma Agraria,
2009).

Germination test (G) was conducted with four
50-seed samples. The seeds were placed on top
of filter paper, wetted with distilled water at an
amount corresponding to 2.5 times the weight of
the substratum, and then placed inside transparent
plastic boxes (11.0 x 11.0 x 3.5 cm), which placed
in a germinator at 25 °C. Seedling counts were made
5 and 9 days after sowing (Ministério da Agricultura
e Reforma Agraria, 2009).

Classification of seedling vigor (CSV) was
conducted by separating the normal and well-
developed seedlings that were then counted and
classified as “strong” (with high vigor). In the final
germination count, the remaining seedlings were
evaluated as normal and abnormal. The normal
was classified as “strong” or “weak.” Weak normal
seedlings had problems in their structure or injury,
but at levels that were insufficient to characterize
them as abnormal (Nakagawa, 1999). Only strong
normal seedlings were used for further evaluation.

Length seedling (LS) and seedling dry mass
(DM): At the end of the germination count, the total
length of the normal seedlings of each replicate was
measured with a ruler. After measuring the length,
the seedlings were packed in Kraft paper bags and
placed in an oven without removing the cotyledons,
according to the method described by Nakagawa
(1999). After drying, the samples were removed
from the oven and weighed with a precision balance.

Emergence of seedlings in the field (ESF)
was conducted in beds in the field in Ipora, GO.
The plots consisted of two replicate rows (1.5 m
furrows) spaced 0.2 m apart, with 50 seeds sown per
furrow at a depth of 0.02 - 0.03 m. Seedlings were
counted on the fifth and ninth days after sowing.
A thermometer installed near the beds was used to
measure the maximum and minimum temperatures
for the test period. The temperature ranged from 24
- 27 °C. The plots were irrigated daily to maintain
soil moisture at the appropriate level.

Emergence speed index of seedlings in the field
(ESI) was calculated from the data of daily counts
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of emerged seedlings using the formula described

by Maguire (1962).
The experimental design was completely
randomized, with  four replications. The

experimental data were subjected to analysis of
variance using the Genes-UFV app (Cruz, 2001).
The following parameters were evaluated:

Large sense heritability based on plot means
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Gain by selection
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where Ds is the differential between families,
Y, is the mean of selected families, and Y, is the
mean of the base population. The selection gain
calculation was performed based on the selected

2006

population where a value equal to 23% was used
for the selection pressure of the population that was
used in the next selection cycle.

The tests that were successful selected promising
snap bean progenies with means compared using
the Scott-Knott test at a 5 % probability level.

Results and Discussion

The mean seed moisture content of the progenies
was 7.9 £ 0.4%. The uniformity of the moisture
content is an essential factor for standardizing the
seed physiological quality evaluations (Marcos,
1999) so that the tests are not affected by differences
in metabolic activity, wetting speed, and seed
deterioration intensity (Coimbra, Martins, Thomas,
& Nakagawa, 2009; Dutra, & Vieira, 2004; Marcos,
Kikuti, & Lima, 2009; Silva & Martins, 2009).

The values of mean, mode, and median were
similar within each progeny when evaluated for
length, width, and thickness of the seed (Table
1). Progeny 5 had a lower mean length and mass
compared to the other progenies; however the
variables width and thickness of the seeds were
not different from the other progenies. Progeny
10 had the highest mean length and mass of the
seed progenies tested (Table 1). All the evaluated
progenies and biometric variables presented low
standard error; however, the major standard error
was observed in the seed length measurements in
the 1, 2, 10, and 11 progenies. These results show
that seed length is a parameter that interferes with
the seed mass of snap bean progenies, in relation to
seed size.
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Table 1

Descriptive statistics for variables: length (L), width (W), thickness (T) of seeds of 13 progenies of snap bean.
1: MR malina; 2: Tender Green; 3: Haf 46; 4: Amarelo Japonés; 5: Napoli; 6: Delinel; 7: Red Provided; 8:
Branco Japonés; 9: Commodose Improved; 10: Contender; 11: Jade; 12: Strike e 13: Espada Bush. *Data in

melemeters. Ipora-GO

Progenies  Variable*  Standard error Mean Mode Median Minimum Maximum Variance
L 12.10+0.3 12.10 12.00 12.00 10.60 14.00 4.75
1 W 6.38 +0.1 6.38 6.00 6.20 5.50 7.30 5.64
T 5.47 0.1 5.47 6.00 5.25 4.50 7.00 7.68
L 13.83 £0.3 13.83 13.00 13.65 11.50 16.50 7.09
2 W 6.65 0.1 6.65 6.50 6.50 6.00 8.00 5.56
T 6.10£0.2 6.10 6.00 6.00 5.00 7.00 6.72
L 14.07 £0.2 14.07 14.00 14.00 12.30 16.00 3.91
3 W 6.28 +0.1 6.28 6.00 6.25 5.00 7. 6.37
T 5.21 0.1 5.21 5.00 5.00 4.50 6.00 5.18
L 12.70 £0.2 12.70 12.00 12.50 11.00 15.00 5.59
4 W 5.98 +0.1 5.98 6.00 6.00 5.00 7.00 5.85
T 5.13 0.1 5.13 5.00 5.00 4.50 6.00 6.63
L 11.00 £0.2 11.00 11.00 11.00 10.00 13.00 3.91
5 4 5.26 0.1 5.26 5.00 5.00 4.80 6.50 5.51
T 4.43+0.1 4.43 4.00 4.50 4.00 5.50 7.67
L 13.63 £0.2 13.63 14.00 13.80 12.50 15.00 3.89
6 W 5.08 0.1 5.08 5.00 5.00 4.00 6.00 4.53
T 4.82 £0.1 4.82 5.00 5.00 4.30 5.50 4.56
L 12.31 +0.1 12.31 12.00 12.00 10.00 14.00 5.85
7 W 5.46 +0.1 5.46 5.00 5.40 4.80 6.90 7.69
T 5.43 0.1 5.43 5.00 5.50 4.80 6.20 6.81
L 12.48 £0.1 12.48 12.50 12.50 11.00 14.00 3.77
8 W 5.91 0.1 591 6.00 6.00 4.50 7.00 5.58
T 5.16 +£0.1 5.16 5.50 5.00 4.00 6.00 7.56
L 12.96 £0.1 12.96 13.00 13.00 11.50 14.00 4.40
9 W 5.55 +0.1 5.55 5.50 5.50 4.50 6.00 5.23
T 5.09 +0.1 5.09 5.00 5.00 4.00 6.00 5.30
L 16.32£0.3 16.32 17.00 16.50 14.00 18.50 5.45
10 W 6.19 +0.1 6.19 6.00 6.00 5.50 7.50 6.79
T 5.45+0.2 5.45 5.00 5.50 5.00 7.00 7.34
L 13.07 £0.3 13.07 12.50 13.00 11.50 15.00 5.89
11 Y 5.75 +0.1 5.75 6.00 6.00 4.50 6.50 6.43
T 5.20 £0.1 5.20 5.00 5.00 4.00 6.00 5.96
L 11.97 +0.1 11.97 13.00 12.00 10.50 13.50 7.02
12 W 5.28 0.1 5.28 5.00 5.00 5.00 6.50 5.49
T 5.09+0.1 5.09 5.00 5.00 4.50 5.50 4.52
L 12.48 0.2 12.48 12.50 12.50 11.50 14.00 3.29
13 W 5.60 +0.1 5.60 5.50 5.50 5.00 6.00 4.82
T 5.06 0.1 5.06 5.00 5.00 4.50 6.00 3.56
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According to Rodrigues, Osuma, Queiroz and
Rios (2006), a large variation observed in seed
size is a common occurrence in polyspermy fruits.
Due to competition, there is an interference in the
final size of the seeds, with a reduction of seed
size occurring most of the time. The smaller the
seed size, the greater the production per individual
(Dalling, Hebbell, & Silveira, 1998). In addition,
the large amplitudes between the maximum and
minimum variable values within each progeny may
be due to the influence of biotic and abiotic factors
during flowering and development, even within the
intrinsic factors of the species. According to Paiva,
Viana, Santos, Freitas and Amaral (2016), the
amplitudes may be indicative of the high genetic
variability of a species, which is an acceptable
variation in progeny research.

Table 2

Significant differences were observed for all
characteristics in the snap bean populations (Table
2). High coefficient values of the genetic variation
among progenies suggest that there is a possibility of
expressive gains during the selection for all evaluated
characteristics. These characteristics are related to
seed quality, germination, and vigor. Estimates of
the genetic characteristics for heritability and the
relationship between the coefficients of genetic
and experimental variation reflected a favorable
selection outcome because they ranged from 86.1
to 99.2% for heritability and 1.25 to 5.63 for the
relationship between the genetic and experimental
variation coefficients (Table 2).

Summary of the analysis of variance and estimation of the genetic parameters for the tests of evaluation of
seed of thirteen snap bean progenies. Thousand-seed weight (TSW, g); Germination test (G, %); Classification
of seedling vigor (CSV, %); Seedling length (SL, cm); Seedlings dry mass (DM, mg.seedling'); Emergence of
seedlings in the field (ESF, %) and Emergence speed index of seedlings in the field (ESI)

Source of Mean square
variation DF TSW G Csv SL DM ESF ESI
Progenies 12 16802.91%* 999 74%*  645.08** 34.82%%  6982.66%*  723.69%*  7.86%*
Residue 39 131.54 97.74 75.69 2.46 390.06 100.51 0.41
Mean 319.18 70.54 38.46 22.45 187.41 66.61 3.32
H?2 99.22 90.22 88.27 92.92 94.41 86.11 94.8
CVe 3.59 14.02 22.62 6.99 10.54 15.05 19.22
CVg 20.23 21.29 31.02 12.67 21.66 18.73 41.05
CVe/CVg 5.63 1.52 1.37 1.81 2.06 1.25 2.13

**Significant at the 1% probability level by the F test; DF- degrees of freedom; H? - heritability (%); CVe - Coefficient of Variation

experimental; CVg - Coefficient of Variation genetic

When the coefficients of genetic and experimental
variation are greater than 1.0, the genetic variation
surpasses environmental variation (Vencovsky &
Barriga, 1992). Therefore, when the selection was
conducted in the first year, it maximized the genetic
gain, which decreased in the subsequent years. A
larger value of CVg/CVe (5.63) was observed for

the thousand-seed weight, indicating that for a future
selection with immediate genetic gains, this variable
is more favorable. Although very promising values
were observed for all evaluated variables. Therefore,
it can be predicted that an increase in the mean of
the selected characteristics will be almost equivalent
to the differential of selection imposed on that
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characteristic because the values of the heritability
coefficients ranged from 94.41 - 99.22% (Table 2).

Similar heritability results were observed in
studies with: i) seeds from three cultivars and
fourteen lineages of soybean that were selected for
germination and seedling emergence in sandy soil
from regions in Minas Gerais (Vasconcelos et al.,
2012); ii) 94 bean lineages in relation to seed dry
mass (Maia et al., 2011); iii) carrot half-siblings
for the first germination count, germination, and
accelerated aging tests (Martins et al., 2014); and
iv) for forage turnip seeds in relation to germination,
seedling vigor classification, accelerated aging test,
seedling emergence in the field (S. S. C. Oliveira et

Table 3

al., 2014), and seedling emergence speed index in
the field (S. S. C. Oliveira et al., 2017).

Genotypic correlations indicated that when
selecting a characteristic, simultaneous genetic
gains occurred in other correlated characteristics
(Bueno, Mendes, & Carvalho, 2006). Indeed, we
observed that the snap bean progenies with the
best seed performance characteristics, such as the
thousand-seed weight, length, seedling dry mass,
and emergence of the seedlings in the field can
be used for selection (Table 3). In order to obtain
genotypes with better seed performance in the field,
evaluating both seedling emergence and dry mass
can be performed in laboratory tests.

Estimates of the coefficient of correlation genetic and coefficient of correlation environmental (above diagonal
line: genetic correlation coefficient; below diagonal line: environmental correlation coefficient), for tests of
quality evaluation of thirteen snap bean progenies, Ipora-GO. Thousand-seed weight (TSW. g), Germination
test (G, %), classification of seedling vigor (CSV, %), seedling length (SL, cm), seedling dry mass (DM,
mg.seedling'), emergence of seedlings in the field (ESF, %) and emergence speed index of seedlings in the field

(ESI)
Characters TSW G CSvV SL DM ESF ESI
TSW -- -0.13 -0.30  ** 0.29 ** 098 ok 0.27 ** 031  **
G 0.07 -- 0.96 o 0.73 ¥ -0.38 o 036 **  -0.01
CSV 0.02 0.68  ** -- 0.72 ¥k .0.50 0 ** 0.38  **  0.12
SL 0.07 032  ** 0.49 o -- 0.12 0.65 ** 0.12
DM -0.08 -0.32 **  .0.21 -0.12 -- 0.18 -0.28  **
ESF 0.17  -0.02 0.04 0.06 -0.13 -- 0.54 ok
ESI 0.16 0.00 0.06 0.01 -0.1 0.94 --

** Significant at the 1% probability level by the F test.

For several species, seed weight is an indicator
of physiological quality (Bezerra, Momenté, &
Medeiros, 2004) because a greater amount of
reserves increases the probability of success of
seedling establishment through promoting survival
for a longer duration in adverse environmental
conditions (Araldi et al., 2013). Thus, superior
genotypes should be selected for a set of favorable
characteristics where the performance of the seeds
is the main factor in the release of new cultivars.

This selection depends on the performance of the
seeds under both field and storage conditions, and
the acceptance of the cultivar by the agricultural
market (Martins et al., 2014). The emergence of
seedling tests in the field is fundamental because it
includes diverse climatic conditions that the success
in which the initial establishment of the plants will
be analyzed (Coimbra et al., 2009; Silva, & Martins,
2009; Vasconcelos et al., 2012).
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The estimates of genetic gain, initial means of
the selected population, and improved mean are
presented in Table 4 and allow for the establishment
of genetic selection gains in all the evaluated tests,
although they are less expressive for the length of
seedlings. The lower genetic gains are associated
with more complex characteristics of gene control.

Table 4

The mean length of the normal seedlings was
determined assuming the samples that expressed the
highest values are the most vigorous, this is because
the more vigorous seeds produce seedlings with
higher growth rates due to the greater translocation
of reserves from storage tissues to the growth of the
embryonic axis (Nakagawa, 1999).

Estimates of mean genetic gains by selection (GS) and the initial mean of the selected population to the evaluated
tests of quality of seed in thirteen span bean progenies, Ipora - GO. Initial means of the population (ui), 23%
from selected population (us), and breeding mean (um). Thousand-seed weight (TSW. g), Germination test (G,
%), classification of seedling vigor (CSV, %), seedling length (SL, cm), seedling dry mass (DM, mg.seedling™),
emergence of seedlings in the field (ESF, %) and emergence speed index of seedlings in the field (ESI)

Genetic gain Means

Characters GS % pi us pum
TSW 84.22 26.39 319.18 404.25 403.40
G 13.61 19.29 70.54 85.67 84.15
CSv 11.62 30.21 38.46 51.67 50.08
SL 2.38 10.60 22.45 25.01 24.83
DM 522 27.85 187.41 242.95 239.61
ESF 14.37 21.57 66.62 83.33 80.99

ESI 1.79 53.75 3.33 5.21 5.12

The genetic gain obtained for the classification
of seedling vigor and emergence speed index of
seedlings in the field was higher than 30% and
50%, respectively, (Table 4). The initial mean
population for the classification of seedling vigor
and emergence speed index in the field was 38%
and 67%, respectively. After selection, the breeding
population estimate increased to 50% and 81%,
respectively. Hence, the continuity of this breeding
program will enable the production of snap beans
with higher physiological quality and greater vigor
and emergence speed in the field.

Understanding the physiological quality of
the seeds assists in several aspects that promote
the success of crop implantation and therefore,
seedling vigor and emergence speed index under
field conditions is important for understanding their

development and ability to break the soil layer, as
well as producing seedlings that are less susceptible
to environmental variation, especially in relation to
water availability.

These tests were chosen because of their high
heritability (Table 2) and positive correlate with
seedling emergence in the field (Table 3). Through
these tests, it was possible to define the snap bean
progenies that would be used in the next breeding
program selection cycle. The more efficient tests
were: 1) germination, ii) classification of seedling
vigor, iii) seedling emergence in the field, and
iv) seedling emergence speed index in the field.
Higher heritability coefficients provided greater
genetic progress with selection and in turn, genetic
correlation values have been applied to guide
breeding programs because they reflect the fraction
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of phenotypic expression that is inheritable in
nature (Alves, Peixoto, Vieira, & Boiteux, 2006).
Regarding the analyses of the means obtained for
the evaluated tests, the maximum performance
in the test was considered high vigor (Table 5).

Table 5

Thus, progenies 5, 8, and 13 were used for the next
selection cycle, with a minimum amount of 23%
of available populations considered as appropriate
to ensure the diversity of the genetic basis of the
breeding program.

Comparison of means for the percentage of germination (G), classification of seedling vigor (CSV), emergence
of seedlings in the field (ESF) and emergence speed index of seedlings in the field (ESI), in thirteen snap
bean progenies 1: MR malina; 2: Tender Green; 3: Haf 46; 4: Amarelo Japonés; 5: Napoli; 6: Delinel; 7: Red
Provided; 8: Branco Japonés; 9: Commodose Improved; 10: Contender; 11: Jade; 12: Strike e 13: Espada Bush

Progeny G Class of vigor
4 86.0 a High
13 853 a High
1 84.0a High
6 82.0a High
7 79.0a High
8 79.0 a High
3 75.0a High
5 74.0 a High
11 64.0b Medium
9 63.0b Medium
2 60.0b Medium
10 51.0b Medium
12 33.0c Low

Progeny CSv Class of vigor
4 53.0a High
1 51.0a High
8 51.0a High
5 50.0a High
13 46.7 a High
6 46.0 a High
7 41.0a High
3 33.0b Medium
9 33.0b Medium
11 31.0b Medium
2 30.0b Medium
10 21.0c¢c Low
12 13.0c Low

Progeny ESF Class of vigor
10 90.0a High
13 853 a High

continue
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continuation

8 74.0 b High medium
5 72.0b High medium
4 70.0 b High medium
1 70.0b High medium
7 68.0b High medium
9 66.0 b High medium
2 62.0c Low medium
6 62.0c Low medium
3 56.0c Low medium
12 50.0d Low
11 40.0d Low

Progeny ESI Class of vigor
13 i 6.0a High
5 50b High medium
8 470 High medium
10 45D High medium
9 39b High medium
12 35¢c Low medium
6 32¢ Low medium
11 2.7¢ Low medium
4 23d Low
7 2.1d Low
1 2.1d Low
2 1.7d Low
3 1.6d Low

Mean followed by the same letter does not differ significantly by the Scott-Knott test at a 5 % probability level.

When a characteristic is controlled by several
genes, which is very common for most traits of
economic value, the probability of all favorable
alleles being associated with an individual is very
small. Therefore, the chance of success increases
with the number of families assessed and as a
result, breeders often evaluate many families
(Ramalho, Ferreira, & Oliveira, 2012). Knowledge
of the genetic parameters associated with these
characteristics in snap bean populations will
establish more effective breeding strategies for
macro-regions with more uniform environmental

conditions and high temperatures, such as the

Brazilian Savanna (Cerrado). Thus, the strategy
for the selection of snap bean progenies with
greater vigor would start in a new crossing cycle
(recombination) using the three progenies chosen
for high germination and vigor, with subsequent
evaluation and selection for these factors in the
field. In this way, to proceed with the selection of
snap bean progenies with greater vigor, we start a
new crossing cycle (recombination) using the three
progenies chosen with the aid of germination and
vigor tests, with subsequent evaluation and selection
in the field.

Semina: Ciéncias Agrdrias, Londrina, v. 41, n. 5, suplemento 1, p. 2003-2014, 2020



Selection of snap beans progenies to improve physiological quality of seeds

Conclusions

The of
characteristics we evaluated indicated that genetic

genetic  variability snap bean

breeding can significantly contribute to improving
the physiological quality of snap bean seeds.

The germination test, classification of seedling
vigor, emergence, and emergence speed index
of seedlings in the field can be used to delineate
selection strategies for snap bean populations that
produce seeds with high vigor.
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