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ABSTRACT

Due to the high genetic variability found in sweet potato and a low
number of cultivars available on the market, there are opportunities
for necessary improvements in crop breeding programs. The selection
indexes are a favorable strategy to achieve higher yields through
genetic gains obtained with the future population. Thus, the objective
was to evaluate the selection gain of agronomic characters from
sweet potato accessions for root production and dual-aptitude. 95
accessions and two commercial cultivars (Braslandia Branca and
Brazlandia Roxa) were evaluated. A randomized block design with
three replications of ten plants per plot was used. The index proposed
by Mulamba & Mock was used to select superior individuals. The
evaluated population showed high genetic variability providing
considerable selection gains, being recommended some clones for
tests of value for cultivation and use. The VR13-61 accession was the
most recommended for root production and VR13-11 and VR13-22
for dual-aptitude.
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RESUMO

Predicdo de ganhos genéticos com a selecio em acessos de
batata-doce

Devido a alta variabilidade genética encontrada na cultura da
batata-doce e as poucas cultivares disponiveis no mercado, sdo
identificadas oportunidades de melhorias necessarias nos programas
de melhoramento genético da cultura. Diante disso, o uso do indice de
selecdo torna-se uma estratégia favoravel para que sejam alcancadas
melhores produtividades por meio dos ganhos genéticos obtidos com
a populacdo futura. Desta forma, objetivou-se avaliar o ganho de
selecdo de caracteres agrondmicos de acessos de batata-doce para
producdo de raiz e dupla aptidao (produtivos em raiz e parte aérea).
Foram avaliados 95 acessos e duas cultivares comerciais (Brazlandia
Branca e Brazlandia Roxa). Utilizou-se delineamento em blocos
casualizados com trés repeticdes de dez plantas por parcela. Foi
empregado o indice proposto por Mulamba & Mock para a selecio
de individuos superiores. A populacdo avaliada apresentou alta
variabilidade genética proporcionando ganhos consideraveis com
a selecdo, sendo recomendados alguns clones para ensaios de valor
de cultivo e uso. O acesso VR13-61 foi o mais recomendado para
produgdo de raiz e VR13-11 e VR13-22 para dupla aptidao.

Palavras-chave: Ipomoea batatas, melhoramento genético de
plantas, variabilidade genética.
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he sweet potato (I[pomoea batatas)

is a tuberous vegetable belonging
to the Convolvulaceae family and
represents great socioeconomic
importance due to its high nutritional
value, in addition to demonstrating
rusticity in the cultivation, considerable
capacity for energy production in a
short time, and wide climatic adaptation
(Silva et al., 2015).

Great genetic diversity is observed
among the various sweet potato cropping
regions, which can be explained due to
the frequent plant introductions of this
species from places far from its origin
center (Azevedo et al., 2015). Due to

the broad phenotypic and genotypic
variability of the crop, there exist the
possibility to select materials for various
purposes, such as obtaining materials
resistant to pests and diseases, providing
better nutritional quality, higher dry
matter content, and increased production
of haulms for the animal nutrition
(Monteiro et al., 2007). In addition,
there are dual-purpose genotypes, i.e.
they perform excellent production both
for tuberous roots, intended for home
consumption, and haulms, suited for
animal feeding.

Despite being a worldwide important
crop, the level of technology applied
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by most growers is much lower than
desirable, especially when it comes to
the development of new productive
cultivars that are adaptable to different
growing regions (Massaroto et al.,
2014). Thus, there are no varieties
recommended for specific cultivation
in each region (Cavalcante et al., 2009).
Low sweet potato yields in Brazil are
commonly reported even though the
crop presents high productive potential,
mainly due to the adoption of outdated
genotypes (Marchese et al., 2010).

For breeding programs, biometric
analyzes are decisive in the choice of
methods to be used, mainly estimates
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of genetic parameters such as genotypic
variance, heritability, genetic variation
coefficient, and variation index, thus
allowing to perform inferences on
selection gains prediction (Azevedo et
al., 2015).

The selection indexes (SI) for several
characters provide the achievement
of more adapted and productive
genotypes through the gathering of
several favorable attributes. Selection
based on just a single characteristic is
not appropriate, as even if it leads to
a superior final individual in relation
to this characteristic, it can result in
unsatisfactory performances for the
other traits of interest (Cruz et al., 2004).
In this sense, the index adopted must
enable the correct classification of the
genotypes, considering, simultaneously,
the different characters (Krause et al.,
2012).

The SI represents a reliable
alternative to breeding programs that
aim at percentage genetic gains. They
are responsible for genotypes superiority
or inferiority in all the simultaneous
traits. The gene frequency of favorable
alleles in characters of interest can
be gradually improved with the use
of suitable selection methods. In this
sense, because sweet potatoes have wide
genotypic and phenotypic variability,
in addition to being a crop that has
not been studied genetically, there
are numerous opportunities to obtain
new cultivars through the selection
of superior genotypes. Thus, the use
of SI can be considered an efficient
methodology for sweet potato crop,
aiming to identify populations and
individuals with better genotypic values,
allowing the comparison of cultivars
available on the market with promising
accessions and genotypes.

Among the various existing indexes,
Mulamba & Mock (1978) proposed an
index based on the sum of ranks, which
aims to classify the genotypes as to each
of the characteristics according to the
order favorable to improvement (Freitas
Janior et al., 2009).

Given the above, the objective was
to evaluate the gain in the selection of
agronomic characters from sweet potato
accessions for root production and dual-
purpose.
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MATERIAL AND METHODS

The accessions were collected
in traditional communities of Vale
do Ribeira, these being quilombos,
Indigenous villages, and caigaras
communities. Accessions were also
collected in peri-urban vegetable
gardens where sweet potatoes are grown
for subsistence and in small farms,
from February to November, 2013.
The Vale do Ribeira is characterized,
according to K&ppen’s classification,
as Af climate, i.e. mild winters, hot
and humid summers, and without a dry
season.

In total, 95 sweet potato accessions
were collected in seven municipalities
of Vale do Ribeira. After collection and
identification, the genetic material was
taken to UNESP Campus of Registro.
The accession’s field evaluation was
carried out at the Experimental Farm
of UNESP, in the municipality of
Registro-SP (24°29°15°S, 47°50°37"W,
19 m altitude), between February and
August, 2014.

The experimental design adopted
was randomized blocks, with three
replications. The experimental plot was
composed of 10 plants in a single row,
considering as useful area of the plot
the eight central plants. The treatments
consisted of 95 accessions and two
commercial cultivars as controls,
Brazlandia Branca and Brazlandia Roxa,
thus totaling 97 genotypes.

The seedlings containing eight
internodes were transplanted into the
field in spacings between rows of 1 m
and between plants of 0.25 m, totaling
40 thousand plants per hectare. The soil
preparation, as well as the management
and fertilization practices, were carried
out according to the recommendations
for the crop (Raij et al., 1997).

Plants were harvested five months
after planting date. The characteristics
evaluated were: 1) Total root production
(TRP) (mass of all harvested roots in
the plot and later converted to kg ha'';
2) Marketable root production (MRP)
(root mass, with individual mass above
80 g, in the plot and later converted
to kg ha'); 3) Total dry root mass
production (DRM) [2 kg of root samples
were dried in an oven at 65°C until

constant mass (%); subsequently, the
dry mass content was multiplied by the
total root production]; 4) Total branch
production (TBP) (obtained by cutting
the branches and leaves at ground level,
with subsequent weighing of the plot
and converted to kg ha'); 5) Total dry
branch mass production (DBM) [2 kg
of shoot samples were crushed, then
placed in an oven at 65°C until constant
mass to determine the dry mass content
(%); subsequently, the dry branch mass
was multiplied by the total branch
production].

Statistical analyzes were performed
using the computer program Genes
(Cruz, 2006, 2013). Each characteristic
was subjected to analysis of variance
using the statistical model

Yij:#+gi+bj+eij

where: Y, is the value observed in the
i-th genotype of the j-th block (j = 1,
2, 3); uw is the general mean of the
experiment; g, is the effect of the i-th
genotype; bj is the effect of the j-th
block; and e, is the experimental error
associated with the observation Y.

Analysis of direct gains with
the selection was carried out for the
predicted gains. Also, the selection
index proposed by Mulamba & Mock
(1978) was employed according to the
statistical model
wherein: I is the index for the genotype
j; and n; is the classification number of
character i, for genotype j (Franca et
al.,2016).

The index proposed by Mulamba &
Mock (1978) hierarchized the genotypes
ordering according to each desired
character, and subsequently, the sum
of the ranks based on the multiple
characters evaluated was performed,
thus obtaining the classification of the
genotypes by ranks.

Zyij

Economic weights were used to
maximize the gains obtained, making
the index as balanced as possible, to
find the one that predicted the greatest
genotypic gain. The values and signs
of the economic weights were adopted
according to the selection direction,
assigning greater importance to more
relevant economic and agronomic
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characters, being positive when the
selection is favorable and negative when
the selection is against that specific
character.

First, positive weights for root
characters and negative weights for
shoot parts were adopted, with weight 4
for total and marketable root production,
3 for dry root mass, and -1 for total root
production and total dry branches mass
production, to select superior accessions
for root production. The negative score
for shoot production was determined
as this characteristic hinders the crop
semi-mechanized harvesting process,
thus, the identification of genotypes
with good root production capacity
and less shoot volume is a demand
of the productive sector. In addition,
there is no positive correlation between
root and shoot production in the sweet
potato crop (Azevedo et al., 2015).
Then, positive weights were used for
both characteristics, being 2 for root
characters and 1 for shoot production,
this time to select accessions that have
dual-aptitude, i.e. productive both in
shoot and in roots.

RESULTS AND DISCUSSION

All evaluated characteristics showed
significant genetic variability between
sweet potato accessions (Table 1),
enabling gains with selection. The
coefficients of variation of the analyzed
variables ranged between 7.32 (TRP)
and 12.17 (TBP), providing good
experimental precision.

Significant genetic variances and low
CV resulted in high magnitude broad-
sense heritabilities for all characters
(Table 1), ranging from 0.9881 (98.81%)
to 0.9707 (97.07%), demonstrating
that these characteristics are highly
inheritable and easy to proceed with
the selection in sweet potato accessions,
which opens space for relevant gains in
breeding programs. In sweet potatoes,
broad-sense heritability is important
because the effects of dominance and
epistasis are maintained by vegetative
propagation (Gongalves Neto et al.,
2012).

Other authors have also identified
medium to high heritabilities for sweet

potato accessions. Cavalcante et al.
(2009) assessed the productive and
genetic potentials of nine accessions
and two commercial cultivars of sweet
potato and obtained high heritability,
however slightly inferior to the present
study in total root production (95.39%)
and total branch production (93.28%).
Carmona et al. (2015), in a genetic
divergence study between sweet potato
accessions, reported minor heritabilities,
ranging from 59% to 85.42%.

The heritability is an important
parameter, as it enables the prediction
of the possibility of success with the
selection since it reflects the proportion
of the inherited phenotypic variation,
i.e. it quantifies the reliability of the
phenotypic value as an indicator of the
reproductive value (Rodrigues et al.,
2011). Also, along with the CVg/CVe
ratio, the heritability measures the data
reliability (Faluba et al., 2010).

Such experimental precision and
high variability also provided high values
of the ratio between the coefficients of
genetic and environmental variation
(CVg/CVe), the lowest being 3.32 for
DRM and the highest being 5.26 for
TRP (Table 1), which shows that the
evaluated characters are ideal to be used
in breeding programs, as they indicate
that genetic causes are acting more than
environmental ones. Gongalves Neto
et al. (2012) cite that CVg/CVe greater
than 1 indicates high variability and a
favorable situation for selection.

Gongalves Neto et al. (2012)
evaluated the correlation between
characters and estimation of population
parameters in sweet potatoes, obtained
CVg/CVeabove 1 in total root production
(3.34), but the value was lower than
in this study. Azevedo et al. (2015)
studied the agronomic performance and
genetic parameters in sweet potatoes
and observed CVg/CVe higher than 1
only for marketable root production
(1.08). Carmona et al. (2015), in a study
of genetic divergence between sweet
potato accessions, reported CVg/CVe
values lower than that obtained in the
present study for total and marketable
production of sweet potato roots, being
1.05 and 0.93, respectively.

Little genetically-improved species,
as in the case of sweet potatoes, tend
to present high genetic variability,
indicating that the crop has a high
potential for exploration for future
breeding programs. According to
Azevedo et al. (2015), the expressive
genetic variability found in sweet
potatoes provides a large number of
genotypes to be tested and evaluated to
obtain new cultivars through selection
and genetic improvement, thus
constituting continuous and dynamic
work. Oliveira et al. (2012) report
that studies on genetic variability and
divergence are essential to advance new
selection cycles, in addition to assisting
in the identification and relationship
between parents.

Table 1. Estimates of genetic parameters and direct gains with selection in characters of
sweet potato accessions. Registro, UNESP, 2020.

Parameters TRP! MRP? DRM? TBP* DBM?®
o’ 76169674%** 81055664** 4831893** 253859710%** 5179621**
h? 0.9881 0.9858 0.9707 0.9769 0.9772
CVg% 38.51 42.16 3341 45.73 42.85
CVg/CVe 5.26 4.81 3.32 3.75 3.78
GS 22.0 22.4 43 493 6.6
GS% 97.37 105.21 66.48 141.64 125.55
Average 22662.09  21351.31 6577.91 34838.61 531091
CV(%) 7.32 8.75 10.05 12.17 11.32

o’ = genetic variance; h’*= heritability; CV,= genotypic coefficient of variation; CV /
CV = relative coefficient of variation between CV, and CV, (experimental coefficient of
variation); GS= selection gain; GS%= selection gain (percentage), given by SG% = SG/
(mean gain)*100). 'Total root production (t ha); 2Marketable root production (t ha''); *Total
dry root mass production (t ha'); “Total branch production (t ha™); STotal dry branch mass
production (t ha'!); ** significant at 1%.

Horticultura Brasileira 38 (4) October - December, 2020 389



The estimates of selection gains
exceeded 100% for marketable root
production (105.21%), total branch
production (141.64%), and total dry
branch mass production (125.55%)

PF Vargas et al.

(Table 1). In addition to the other
characters showing positive selection
gains, the high expectation of genetic
gains corroborates with the other
parameters analyzed, providing high-

Table 2. Estimated gains through the selection for the characters TRP, MRP, DRM, TBP,
and DBM, and classification of the five best sweet potato accessions for root production
submitted to the analysis of selection gains according to the index proposed by Mulamba
& Mock (1978) and the result of the two commercial cultivars. Registro, UNESP, 2020.

Estimated gains TRP! MRP? DRM? TBP* DBM?
DS 15.10 15.20 2.40 -1.00 -0.40
GS 14.90 15.00 2.40 -1.00 -0.40
GS% 65.91 70.31 36.79 -2.95 -7.61
na et
1° VRI13-52 33.7 31.7 8.8 43.8 5.0
2°  VRI13-31 27.9 26.7 9.5 48.8 7.9
3° VRI13-48 335 32.8 10.2 26.5 4.2
4°  VRI13-61 47.6 47.2 8.9 17.5 3.2
5° VRI13-44 46.0 44 .4 7.6 32.1 4.0
Average 37.7 36.5 9.0 33.7 4.8
Brazlandia Branca 324 32.1 6.8 37.2 8.0
Brazlandia Roxa 27.6 27.1 6.8 51.5 9.3

DS= Selection differential (t ha™'); GS= selection gain (t ha'); GS%= selection gain (%),
given by SG% = SG/ (mean gain)*100); 'Total root production (t ha''); Marketable root
production (t ha'); *Total dry root mass production (t ha'); “Total branch production (t ha'');
Total dry branch mass production (t ha™).

Table 3. Estimated gains through the selection for the characters TRP, MRP, DRM, TBP, and
DBM, and classification of the five best sweet potato accessions for dual-aptitude submitted to
the analysis of selection gains according to the index proposed by Mulamba & Mock (1978)
and the result of the two commercial cultivars. Registro, UNESP, 2020.

Estimated gains TRP! MRP? DRM? TBP* DBMS?
DS 13.00 12.80 3.30 2.30 3.10
GS 12.80 12.60 3.20 22.80 3.00
GS% 56.90 59.16 49.92 65.53 58.18
et

1° VR13-22 353 33.8 10.5 8.8 12.3
2° VR13-11 44.6 43.2 12.4 65.3 7.1
3° VR13-41 35.4 33.9 8.9 43.1 8.6
4° VR13-31 27.9 26.7 9.5 48.8 7.9
5° VR13-84 35.2 33.1 8.3 454 6.3
Average 35.7 34.1 9.9 58.2 8.4
Brazlandia Branca 324 32.1 6.8 37.2 8.0
Brazlandia Roxa 27.6 27.1 6.8 5.1 9.3

DS= Selection differential (t ha'); GS= selection gain (t ha'); GS%= selection gain (%),
given by SG% = SG/ (mean gain)*100); 'Total root production (t ha''); 2Marketable root
production (t ha); *Total dry root mass production (t ha''); “Total branch production (t ha'');
STotal dry branch mass production (t ha™').
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magnitude selection gains that would
even double the marketable root
production.

To be launched, a cultivar must
have a series of desirable attributes
simultaneously, which suggests that
the selection of a single characteristic
does not match the reality of modern
agriculture. Thus, multivariate selection
using selection indexes is an adequate
tool to achieve these objectives,
assuming that the adoption of selection
indexes tends to provide balanced
gains for all studied characters, which
facilitates the data systematization,
interpretation, and selection.

The Mulamba & Mock index
enabled the identification of genetic
gains favorable to the direction of
selection for all studied characters
(Tables 2 and 3). When the selection
aimed only at root production gains,
these were positive, and negative for
branches. Growers who only aim at
root production are often not interested
in high-branch producing genotypes.
When the selection was for double-use,
looking for materials that present good
production both in roots and in shoot
parts, this being destined for animal
feed, the index also provided gains in
all characteristics, demonstrating the
high efficiency of selection indexes for
selection of sweet potato accessions.

The efficiency of the index proposed
by Mulamba & Mock has been reported
in several crops, such as potato (Terres et
al., 2015), acid passion fruit (Rosado et
al.,2012), yellow passion fruit (Krause
etal.,2012), papaya ( Vivas et al., 2012),
and coffee (Carias et al., 2016), which
makes its use reliable by providing
the selection of genotypes with more
balanced agronomic characteristics,
meeting the demand of both farmers
and consumers.

Selection of sweet potato accessions
for root production

Considering the selection of
accessions only for root production,
with no interest for gains for shoot
production, there were positive gains
in total root production, marketable
root production, and total dry root mass
production. Total branches production
and total dry branch mass production
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showed negative gains, which is the
objective at the moment. Marketable
root production was the variable with
the highest selection gain (70.31%),
followed by total root production with
65.91% (Table 2).

The selection differential consists
of the difference between the average
of the original population and the
average of the improved population,
the gain obtained is directly related to
this differential. Among genotypes with
aptitude only for root production, the
selection differential ranged from 15.2
to -1.0 (Table 2), with negative results
for total branch production and total
dry branch mass production, since a
priori, it aimed at the lowest possible
production of part of the access area.

The indices are used for genotype
selection based on multiple characters.
However, when necessary, there is the
possibility of obtaining negative genetic
gains in an individual character that is
not currently desired (Krause ef al.,
2012). Therefore, aiming at the negative
gain in the shoot part, among the 97
accessions, the five most productive in
root characters were selected: VR13-
52, VR13-31, VR13-48, VR13-61, and
VR13-44, presented in Table 2.

The two commercial cultivars
Brazlandia Branca and Brazlandia
Roxa were not selected according to
the selection index adopted. As for root
production, the cultivar Brazlandia Roxa
was inferior to the accessions selected
in two of the targeted characteristics
for the moment, TRP and DRM, being
superior to the accession VR13-31 only
in MRP. The cultivar Brazlandia Branca
was slightly superior to VR13-31 in
TRP and MRP. Even though presenting
results similar to some of the selected
accessions, both commercial cultivars
demonstrate good shoot production
and considering that the selection was
carried out, in this context, only for
root production with the minimum
of shoot part possible, they were not
selected. Also, the average of the
selected accessions was superior to
the commercial cultivars in all root
characters. In view of this, having
demonstrated the commercial potential
of the accessions selected for root
production, they can be recommended

to compose sweet potato breeding
programs aiming at tests of value for
cultivation, to ultimately obtain new
commercial cultivars.

Accessions VR13-61 and VR13-
44 were significantly superior to the
commercial cultivars studied, with
almost 20 t ha'! difference between the
cultivar Brazlandia Roxa and access
VR13-61.

Despite the high potential sweet
potato production, the Brazilian yield
is around 12 t ha', indicating the
superiority of the population selected in
the present study as the access with the
lowest MRP reached 26.7 t ha'!, i.e. 14
t ha! more than the Brazilian average.
The access with the best performance
obtained 47.2 t ha!, representing 35 t
ha! more than the national average.

The average of the selected
population (Table 2) was higher than
the general average (Table 1) for the
three root characters evaluated, with
gains of 14.9 tha' in TRP, 15.0 t ha' in
MRP, and 2,4 t ha! in DRM proving the
positive gains.

Among the five selected accessions,
the total root production ranged
from 27.9 to 47.6 t ha!, whereas the
accessions with the lowest and highest
results were, respectively, VR13-31 and
VR13-61 (Table 2). The same occurred
for marketable root production. Andrade
Janior et al. (2012) evaluated 12 sweet
potato accessions and reported inferior
total root production, with only one
accession having a higher yield than
those selected in the present study. Silva
etal.(2015) assessed the performance of
sweet potato cultivars and found inferior
results in the two-year study, with an
average of 21.2 t ha! in 2012 and 23.6
tha'in 2013.

As for MRP, Andrade Junior et al.
(2012) demonstrated lower average
results, ranging from 8.0 to 29.5 t
ha!, and only one of the accessions
outperformed those in this study. For
DRM, the authors found considerably
lower results, ranging from 1.2 to 3.5
t ha!. Gongalves Neto et al. (2012)
evaluated 39 sweet potato genotypes
and reported an average of 8.9 t ha™! for
dry root mass.

For total branches production (Table
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2), the best performances were the
accessions VR13-31 with 48.8 tha! and
VR13-52 with 43.8 t ha''. For total dry
branch mass production, the accession
that presented the best result was VR 13-
31 with 7.9 t ha'’.

Comparing each characteristic
with their respective averages among
the selected accessions, VR13-61
and VR13-44 were the only ones
that obtained values higher than the
total average concerning the total and
commercial root production. However,
in DRM, TBP, and DBM, VR13-61
and VR13-44 showed averages below
the general average. As in this first
selection the objective was to obtain
as little shoot part as possible, the two
accessions are promising, even though
both show results below the average for
dry root mass.

For root production (total,
marketable, and total dry mass), VR13-
61 is the most promising accession,
as it obtained better results in total
and marketable root production, and
placing third for total dry root mass, in
addition to being the selected accession
that presented lower results in shoot
characters.

Selection of sweet potato accessions
for dual-aptitude

The selection for dual-aptitude
aimed to identify genotypes with good
performance for both root and shoot
production. The shoot production is
destined for animal feed. There were
positive gains in all the evaluated
characters (Table 3). Total branch
production presented the highest gain,
65.53%, followed by marketable root
production with 59.16%. The lowest
gain was observed for dry root mass,
with 49.92% (Table 3).

About root production selection,
the five best among the 97 accessions
were selected for dual-aptitude, namely:
VR13-22, VR13-11, VR13-41, VR13-
31, and VR13-84.

No negative results were verified
for the selection differentials (Table
3), which was desirable as accessions
were selected for dual-aptitude seeking
positive gains in all the evaluated
characters, both in root and shoot
production, differently than what was
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previously presented when promising
accessions were sought only for root
production (Table 2).

Once again, VR13-96 and VR13-
97, the commercial cultivars were not
selected among the accessions with
dual-aptitude. When compared with
those selected, VR13-97 performed
lower in all root production characters,
but higher in shoot production (TBP)
than three accessions, VR13-84, VR13-
31, and VR13-41, however, with results
lower than the average of the selected
accessions.

The accession VR13-31 was the only
one selected for both root production
(Table 2) and dual-aptitude (Table 3).
Among the selected accessions, VR13-
11 with 44.6 t ha'! was the best for total
root production, followed by VR13-41
with 35.4 tha'! (Table 3). The same was
observed for marketable root production,
whereas VR13-11 and VR13-41 showed
better performance with 43.2 and 33.9t
ha’!, respectively, with VR13-31 being
the accession with the lowest average
for MRP. The accession VR13-11 also
had a higher average for dry root mass,
with 12.4 tha''.

As for shoot production, VR13-
22 averaged higher in total branch
production and total dry branch mass
production, with 88.2 and 12.3 t ha’!,
respectively. Andrade Junior et al.
(2014), in a study with sweet potato
branches, reported lower dry mass
production, with an average of 6.4 tha™'.

Considering the average of each
accession for each characteristic, and
comparing them with the general
average, VR13-11 was the only
superior in total and marketable
root production, raising the general
average for demonstrating considerable
superiority to the other accessions in
these characters. For dry root mass and
total branch production, VR13-22 and
VRI13-11 were superior to the other
accessions, presenting average higher
than the general average. VR13-22 was
also higher than the general average
in total dry branch mass production,
together with VR13-41.

The studied population showed
high genetic variability, providing
considerable selection gains. The
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selected accessions showed expressive
results for yield, which indicates good
potential as parents to be adopted in
breeding programs.

In general, the selected accessions
were superior to commercial cultivars,
being recommended for tests of value for
cultivation and use for possible cultivars
release. Among the selected accessions,
VR13-61 is the most recommended
for root production, because in
addition to showing superiority in
root characteristics, it was the least
productive in shoot parts. As for the
selection for dual-aptitude, VR13-11
and VR13-22 are promising.
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