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ABSTRACT: Knowledge of genetic diversity is of great importance to the contribution of plant breeding, as it
helps plant breeders to better selecting parents for establishment of segregating populations. This knowledge is especially
important to crops that presents a narrow genetic base as soybean. The objective of this work was to assess agronomic
performance and genetic diversity of lines and soybean cultivars, in order to find those ones with potential to be used as
parents in breeding programs. Experiment was carried out during 2015/2016 season in the Federal University of
Uberlandia farm known as Capim Branco. A randomized complete block designed was applied in order to assess twenty-
three morpho-agronomic features on twenty-four soybean genotypes. Significant genetic variability for all agronomic traits
was found. Genotypes UFU B7, UFU B14, UFU B16, Msoy 6101 and UFUS 7910 were set as early maturity soybean,
with life cycle duration ranging from 107.3 to 111 days. Genotypes UFU B1, UFU B3, UFU B8 and UFU B16 presented
productivity values higher than national average of 2.870 kg ha"'. Genotypes were clustered by UPGMA, Tocher and
canonical variables methods. Both UPGMA and Tocher methods formed four groups. NDF was the major contributor to
genetic diversity. Hybridizations between UFU B3, UFU B8, UFU B16 genotypes with UFU B1 genotype might be
promising for establishment of segregating populations shown superior genetic variability. Under these circumstances, it
was concluded that agronomic features assessed were useful on detection of parents with potential to UFU's soybean
breeding program.
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INTRODUCTION agronomic traits, in particular quantitative

characteristics, have been shown to be good tools

Soybean (Glycine max L. Merrill) have been
originate in the Asian continent, precisely in the
region of ancient China. This is the crop that in
recent years most have increasingin area planted,
which placed Brazil as second largest producer of
this legume (RIGON et al., 2012). The country has
being produced 95.43 million tons of grains in a
cultivated area of 33.25 million hectares with
average yield of 2.870 kg ha (CONAB, 2016).

Soy expansion over the Brazilian territory
have being due, in great part, to soybean genetic
improvement that have being developed new
cultivars adapted to a range of edaphoclimatic
conditions. Regarding to this, parent selection has
proven to be the main step of a breeding process
(BERTAN et al., 2007; PIMENTEL et al., 2013). In
addition, genetic diversity studies based on

for helping breeders choose the best parents
(VILLELA et al., 2014).

Some studies have revealed that genetics
base of Brazilian’s soy is narrow; it means that it
was originated from few lineages, which makes it
especially difficult choosing the best parents for
breeding programs (MIRANDA et al, 2007,
PRIOLLI et al., 2010; WYSMIERSKI; VELLO,
2013). Wysmierski; Vello (2013) have evaluated the
genetic diversity of 444 Brazilian soybean cultivars
and have found 60 ancestors, of which only four
contribute 55.26% of the genetic base.

Genetic diversity is useful as a tool on
establishment of segregating populations; it might
be assess by agronomic, morphological, molecular
features or even coefficient of parentage, which
allows the identification of the best parents in order
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to produce transgressive segregants (ODA et al,
2015; CRUZ et al., 2012).

Multivariate analyzes have being widely
used in the study of genetic diversity. The most
popular techniques are measures of dissimilarity,
clustering methods, main components and canonical
variables (CRUZ et al., 2011). This knowledge is
quite useful on detecting genetic variation in
breeding programs as it provides information about
the degree of similarity or difference between two or
more genotypes.

Usually  dissimilarity =~ measures  as
generalized Mahalanobis distance are
complemented by agglomerative and hierarchical
clustering methods. Tocher optimization has as
criteria that average dissimilarity within each group
must be less than the average distance between
groups (RAO, 1962). Unweighted Pair Group
Method with Arithmetic Mean (UPGMA) groups
the genotypes by a process that repeats itself in
several levels until a dendrogram is generated.

Addressing soybean genetic diversity in the
State of Tocantins, Almeida et al. (2011) observed
that clustering formed by the Tocher and UPGMA
methods were quite similar regarding the formation
of groups. Features as, number days to maturity,
100- grain weight and number of days to the
blooming, contributed respectively with 39.49%,
26.56% and 13.59% for the genetic dissimilarity
found among soybean cultivars.

The primary objective of this work was to
assess agronomic performance and genetic diversity
of soybean genotypes developed by the Soybean
Breeding Program of the Federal University of
Uberlandia, in order to determine relative
importance of those traits on soybean genetic
divergence; aiming the selection of parents with a
wide genetic diversity to be use on breeding
programs.

MATERIAL AND METHODS

Experiment was carried out in the Federal
University of Uberlandia farm, known as Capim
Branco, in Uberlandia city on 2015/2016 season.
Twenty-one lines developed by Federal University
of Uberlandia Breeding Program plus three cultivars
(UFUS 7910, UFUS Guarani and Msoy 6101) were
evaluated in a randomized complete block design
(DBC) with three replications.

Four lines of 5 m in length and spaced 0.5 m
apart made up each experimental plot; the two
central rows 0.5 m at the row endsformed the useful
area, resulting in 4 m® for each plot. Soil preparation
was performed as conventional; with one plowing
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and two harrows. The chemical characteristics of the
soil sampling from O to 20 cm depth, in Uberlandia
were: 0.0 of AI** (cmol, dm™); 3.4 of Ca** (cmol,
dm™); 1.3 of Mg** (cmol, dm™); 0.4 of K* (cmol.
dm™); 1.5 of H" and Al" (cmol. dm™);16.6 of P Meh’
" (mg dm>); 2.5 of MO (dag kg') and 6.2 of pH
(H0).

Before sowing, seeds were treated with
fungicides = CARBENDAZIM and TIRAM
(Protreat®) and then inoculated with two strains of
the bacterium Bradyrhizobium japonicum. Manual
sowing occurred in December 5, 2015 with 16 seeds
per linear meter. Weed control was carried out by
applying S-METOLACLORO (Dual Gold®)
herbicide just after sowing and HALOXIFOPE-P-
METHYL (Verdict® 20 days after sowing.

Cobalt and molybdenum doses (100 mL ha’
") was applied on soybean seeds 30 days after
emergence. In order to control Phakopsora
pachyrhizi, applications with TRIFOXISTROBINA
and PROTIOCONAZOL (Fox®) in doses equal to
0.4 L ha' were carried out. Pest control was
performed when necessary with ACEFATO
(Achero®) doses of 04 kg ha'; and
TIAMETOXAM and LAMBDA-CIALOTRIN
(Platinum Neo®) doses of 200 mL ha™.

In each useful plot, five soy plants were
sampled randomly. Features was assessed by visual
observations and measurements according stages of
development as proposed by Fehr; Caviness (1977).
Were evaluated, plant height at blooming (APF) and
plant height at maturity (APM); number of nodes in
the main stem at the blooming (NNF) and number
of nodes on the main stem at maturity (NNM);
number of days to the blooming (NDF) and number
of days to maturity (NDM); number of pods with
one grain (NV1), with two grains (NV2) and three
grains (NV3); total number of pods per plant
(NVT); average 100-grain weight (PCG) and grain
yield (kg ha™).

The obtained data were submitted to
statistical analysis. To assess the genetic variability
among genotypes a variance analysis was
performed, adopting the 5% of probability level of
significance. Subsequently, the averages were
grouped using the Scott Knott test, at 5% probability
level.

Subsequently, the Tocher clustering
methods (RAO, 1962) and the unweighted pair
group with arithmetic mean, (UPGMA) were
applied (CRUZ et al., 2012) using the Mahalanobis
generalized distance (D?) as dissimilarity measure. It
was also used the Singh (1981) criterion to quantify
the relative contribution of these traits to genetic
divergence. Phenotypic residual variance and
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covariance matrices between features were used to
assess the grouping pattern in a Cartesian plane, by
canonical variable analyzes (CRUZ et al., 2011).
Computational Program in Genetics and
Statistics  software GENES (CRUZ, 2016)
performed all steps of the described assessment.

RESULTS AND DISCUSSION

Significant genetic variability was found in
all quantitative traits (Table 1) evaluated. This
indicates possibility of genetic material selection
aiming development of lineages. In a similar study,
Almeida et al. (2011), Barros et al. (2016) and
Cantelli et al. (2016) also found significant genetic
divergence to most of the evaluated traits in soybean
lines.
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Coefficient of variation (CV) ranged from
2.13% (NDM) to 56.50% (NV3). However, high
CV values of production components features are
acceptable under the conditions in which it was
evaluated, because the environment (LEITE et al.,
2015) great influences on quantitative traits. It was
found that values obtained in this work were quite
satisfactory when comparing to other studies of
same plot type.

Because grain yield is a quite complex
feature, being subject to a wide range of
interferences, higher CV values are expected to such
data coming from the experimental fields (SANTOS
et al., 2011; DORNELES et al., 2011; LEITE et al.,
2015; TEODORO et al., 2015; LEITE et al., 2016).

Table 1. Phenotypic variability, genetic parameters and coefficient of variation of morpho-agronomic
characters in lines and cultivars of soybean planted in the city of Uberlandia-MG, 2015/2016 season.

Features QMG CV (%)
Plant height at blooming (APF) 255.67 * 9.71
Plant height at maturity (APM) 268.42 * 7.15
Number of nodes in the main stem at the blooming (NNF) 6.06 * 11.57
Number of days to the blooming (NDF) 96.15 * 3.27
Number of days to maturity (NDM) 114.78 * 2.13
Grain yield per plant (PG) 36.32 * 38.79
Number of nodes on the main stem at maturity (NNM) 4.60 * 4.49
Number of branched nodes (NNR) 10.26 * 13.49
Number of pods with one grain (NV1) 5.68 * 47.01
Number of pods with two grain (NV2) 191.06 * 44.84
Number of pods with theree grain (NV3) 89.81 * 56.50
Total number of pods per plant (NVT) 1277.49 * 28.86
Number of seeds per pod (NSV) 0.074 * 3.99
Grain yield (kg ha™) 4349859.71 * 29.76
Average 100-grain weight (PCG) 5.84 * 8.61

*: Significant at 5% significance level by the F test.

The features number of days for the
blooming (NDF) and number of days for maturity
(NDM) allowed separating the genotypes into five
groups (Table 2). Shortest vegetative phase was
found to UFUS 7910 with 45.3 days for blooming.
Genotypes UFU B22 and UFUS Guarani presented
vegetative phase of 65 days. These results are
similar to that obtained by Unéda-Trevisoli et al.
(2010); Pires et al. (2012); Cunha et al. (2013) and
Ferreira Junior et al. (2015).

Twenty-two days variation between the
shorter cycle (UFUS 7910) and the longer cycle
(UFU B2) genotypes was observed.UFU B7, UFU
B14, UFU B16, Msoy6101 and UFUS 7910 were
classified as early-cycle genotypes ranging from

107.3 to 111 days. By assessing soybean cultivars
Cunha et al. (2013) have observed that Msoy 6101
reached its maturity within 109 days. That agrees
with the results obtained in this work, were the same
cultivar reached maturity with 110 days.

Currently, earlier cultivars are especially
targeted by soybean breeding programs, since it has
as advantage allowing a second crop in the same
area, as the corn crop in the Cerrado. In addition,
they are also being used as escape from diseases
Asian rust reducing the number of fungicide
applications to control this disease (SILVA et al.,
2007; SILVA et al., 2014; UNEDA-TREVISOLIet
al., 2010).
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Table 2. Averages of six features evaluated in lines and cultivars of soybean cultivated in the city of

Uberlandia-MG, 2015/2016 season.

Genotypes NDF NDM APF APM NNF NNM

UFU B1 593 d 1193 c 7773 a 80.20 c 10.87 b 18.13 a
UFU B2 617 d 1300 e 65.87 b 79.13 c 10.20 b 16.00 b
UFU B3 590 d 119.0 c 72.00 a 90.30 b 12.80 a 17.70 a
UFU B4 625 e 1255 d 75.80 a 94.00 b 10.20 b 16.70 a
UFUS 7910 453 a 1073 a 58.67 b 88.87 b 8.47 b 1520 c
UFU B6 565 ¢ 125.0 d 64.30 b 83.23 ¢ 11.60 a 1687 a
UFU B7 46.7 a 108.0 a 5447 b 88.50 b 847 b 18.50 a
UFU B8 606 d 121.1 c 7250 a 91.73 b 13.90 a 17.80 a
UFU B9 553 ¢ 119.0 ¢ 80.20 a 97.67 a 1247 a 18.20 a
UFU B10 557 ¢ 123.0 d 74.00 a 9573 a 12.60 a 17.20 a
UFU B11 633 e 1233 d 86.87 a 100.27 a 1147 a 17.57 a
UFU B12 540 ¢ 1235 d 64.30 b 87.30 b 9.30 b 16.70 a
UFU B13 543 ¢ 1210 c 6793 b 88.20 b 10.87 b 18.27 a
UFU B14 490 b 111.0 a 5940 b 75.07 c 10.27 b 14.67 c
UFU B15 650 e 1227 d 83.80 a 100.37 a 11.67 a 17.73 a
UFU B16 51.0 b 108.5 a 55.07 b 65.00 d 9.70 b 14.60 c
UFU B17 565 ¢ 115.0 b 75.00 a 104.10 a 12.50 a 18.20 a
UFU B18 593 d 1253 d 6247 b 79.23 c 9.67 b 17.33 a
Msoy 6101 503 b 1100 a 54.67 b 80.10 c 10.33 b 14.53 c
UFU B20 543 ¢ 123.0 d 63.87 b 83.60 ¢ 10.60 b 17.40 a
UFU B21 550 ¢ 1165 c 7720 a 100.23 a 10.90 b 17.10 a
UFU B22 650 e 122.0 c 66.67 b 79.00 c 1273 a 18.13 a
UFUS Guarani 650 e 1210 ¢ 73.30 a 84.27 c 12.50 a 18.00 a
UFU B24 540 ¢ 1185 ¢ 77.30 a 9290 b 11.20 a 16.00 b
Media 56.6 119.1 69.30 87.87 11.05 17.02

Averages followed by the same letter belong to the same group second Scott Knott test at 5% probability.

Higher blooming and maturity plant heights
were found at UFU B11 (86.87 cm) and UFU B17
(104.10 cm), respectively. Plant height at blooming
and at maturity is very important trait, because it
influences the plant lodging. Plants above 100 cm in
height are inadequate because tend to lodge, which
makes mechanized harvest difficult (NOGUEIRA et
al., 2009; SEDIYAMA et al., 2015).

Hamawaki et al. (2010) have assessed
agronomic performance of 24 soybean genotypes in
the state of Minas Gerais, and have found an
average of 86.80 cm to plant height at blooming,
corroborating with results found in this work, where
the average height of the 24 genotypes was 87.87
cm. However, Dorneles et al. (2011) and Selestino

et al. (2014) observed values of plant height at
maturity greater than 100 cm.

Number of nodes in the main stem at
blooming (NNF) ranged from 8.47 (UFUS 7910 and
UFU B7) to 13.90 (UFU BS8), while the number of
nodes at maturity (NNM) ranged from 14.53 (Msoy
6101) to 18.27 (UFU B13). According to Sediyama
et al. (2015) a soybean plant with high yield
potential should have on average 17 to 18 nodes in
the main stem; in this work only six genotypes
having the number of nodes in the maturity below
the recommended by this author were observed.
However, Martins et al. (2011) observed a variation
of 16.0 to 20.30 in the number of nodes at maturity
in 15 cultivars evaluated in Santa Maria. Perini
Junior et al. (2012) have observedseven cultivars
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and have found values ranging from 12.03 to 16.61
for the same trait.

A soybean pod may contain up to five
seeds, however most genotypes present pods with
two or three seeds (MATSUO et al., 2015). Results
found in this work show the predominance of pods
with two grains for most of the genotypes (Table 3);
corroborating with results obtained by Charlo et al.
(2011) that when evaluating genotypes of vegetable
soybean have verified a larger amounts of pods with
two grains.

Total number of pods (NVT) is one of the
most important components of soy yielding due to
its correlation with productivity (ALCANTARA
NETO et al., 2011; LEITE et al., 2016; VIANNA et
al., 2013). According to Camara (1998), a soybean
plant can produce up to 400 pods, however on
average the Brazilian cultivars presents from 30 to
80 pods per plant. NTV ranged from 45.10 (UFU
B7) to 112.17 (UFU B22). Almeida et al. (2011),
Charlo et al. (2011), Perini Junior et al. (2012),

1423
MACHADO, B. Q. V.etal

Cunha et al. (2013), Val et al. (2014) and Silva et al.
(2014) have assessed agronomic performance of
soybean cultivars and also obtained similar results.

Grain yield is one of the main traits to be
considered in soybean breeding. There was a large
amplitude in the averages of this feature (1495.4 to
5232.9 kg ha-1). Yielding of UFU B1, UFU B3,
UFU B8 and UFU B16 genotypes were higher than
others were, including the controls (UFUS 7910,
Msoy 6101 and UFUS Guarani); which also had a
grain yielding higher than the national average of
2.870 kg ha™.

Cunha et al. (2013) have evaluated the
genetic variability among 79 soybean progenies and
have found similar results with a grain yield
variation of 1433.70 to 4393.59 kg ha'. Almeida et
al. (2011); Dorneles et al. (2011); Pires et al. (2012);
Ferreira Junioret al. (2015) and Marconato et al.
(2015) also observed great oscillation between the
grain yield of the evaluated genotypes.

Table 3. Averages of seven yield components evaluated soybean lines and cultivars in the city of Uberlandia-

MG, 2015/2016 season.

Genotypes NV1 NV2 NV3 NVT NSV PROD PCG

UFU B1 492 a 3057 a 1300 a 9843 a 232 b 50206 a 1253 a
UFU B2 325 a 1620 b 7.57 a 6227 b 228 b 2081.8 b 1049 b
UFU B3 210 b 2480 a 1550 a 89.60 a 248 a 52329 a 1160 a
UFU B4 090 b 1120 b 1030 a 60.70 b 259 a 23842 b 1199 a
UFUS 7910 360 a 1720 b 9.60 a 45.80 b 227 b 17579 b 1299 a
UFU B6 0.67 b 21.10 a 19.28 a 90.33 a 258 a 31987 b 1241 a
UFU B7 3.03 a 878 b 5.48 a 45.10 b 236 b 14954 b 1337 a
UFU B8 377 a 2508 a 2410 a 99.23 a 249 a 45927 a 1181 a
UFU B9 233 a 2313 a 753 a 66.67 b 233 b 19130 b 11.64 a
UFU B10 233 a 1400 b 547 a 52.07 b 231 b 17348 b 1256 a
UFU B11 245 a 1063 b 11.30 a 74.90 a 259 a 17200 b 1033 b
UFU B12 060 b 1730 b 9.80 a 50.40 b 240 b 1583.1 b 10.17 b
UFU B13 125 b 2397 a 1270 a 69.87 b 240 b 22116 b 8.66 c
UFU B14 387 a 1507 b 2280 a 93.13 a 249 a 17832 b 1073 b
UFU B15 1.53 b 9.80 b 10.88 a 61.73 b 256 a 16550 b 1023 b
UFU B16 310 a 2030 a 18.80 a 98.00 a 258 a 48539 a 9.68 b
UFU B17 1.00 b 9.60 b 8.70 a 51.50 b 253 a 20182 b 1037 b
UFU B18 056 b 1344 b 1649 a 53.87 b 257 a 15892 b 8.38 c
Msoy 6101 282 a 1460 b 1437 a 80.37 a 254 a 24657 b 1105 b
UFU B20 053 b 1947 b 1600 a 63.00 b 248 a 33084 b 10.13 b
UFU B21 062 b 7.87 b 1350 a 55.60 b 271 a 15922 b 1042 b
UFU B22 328 a 4022 a 8.03 a 112.17 a 215 ¢ 20150 b 8.21 c
UFUS Guarani 297 a 2997 a 7.18 a 85.00 a 223 ¢ 28093 b 1059 b
UFU B24 490 a 1490 b 3.10 a 40.00 b 210 ¢ 15923 b 1177 a

Averages followed by the same letter belong to the same group second Scott Knott test at 5% probability.
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100-grain weight is a very important factor
to raise productivity. Rigon et al. (2012) have
pointed a direct correlation between this trait and
grain yield, reporting that it is possible to increase
productivity gains by using PCG through indirect
selection.

Variation of PCG ranged from 8.21 to 13.37
g. These values agree to those found by Cruz et al.
(2010); Cunha et al. (2013); Silva et al. (2014) and
Selestino et al. (2014), which indicated that there
was great variation of this feature among the
genotypes.

Dendrogram of the dissimilarity of the
morpho-agronomic features of genotypes is shown
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in Figure 1. The co-phenotype correlation
coefficient was 0.80, which indicates that the
graphical representation agrees with dissimilarities
that have been found between pairs of genotypes.

A correlation coefficient equal or greater
than 0.70 means a good fit between the graphical
representation of the genetic distances and their
original matrix (CRUZ et al., 2012). Thereby, the
result obtained (0.80) was above the established
limit, endorsing other works of divergence in the
soybean crop (ALMEIDA et al., 2011; RIGON et
al., 2012; SOUSA et al., 2015).

veomss — |

UFUS Carajds |

UFU B7 I

o 10 20 30 40
o 7382 147.65 22148 295.1

60 70 80 90 100

369.43 442.96 516.79 590.62 664.44 738.27

Figure 1. Dendrogram UPGMA of genetic dissimilarity among 24 soybean genotypes obtained using the

generalized Mahalanobis matrix.

Delimitation of groups is usually subjective
by observing points of high-level change in the
dendrogram (CRUZ et al., 2012). Therefore, four
distinct groups were found by using a cutoff point of
40% of dissimilarity as criteria in order to limit
groups.

Lopes et al. (2014) used as a limit criterion
30% of dissimilarity as a cutoff point to genetic
variability of oil yield of soybean cultivars. In
addition, Sousa et al. (2015) observed eight groups
by using a cutoff point of 43%. Reina et al. (2014)

defined the cutoff point in 52% of dissimilarity in
the dendrogram, which separated the evaluated
genotypes into six groups.

The application of the Tocher optimization
method using Mahalanobis matrix split individuals
within four groups (Table 4); 75% of genotypes
were included into group I, three genotypes into the
group II (UFU B14, UFU B16, Msoy 6101), two
into group III (UFUS 7910, UFU B7) and only one
genotype (UFU B1) within group IV.

Table 4. Optimization cluster among 24 soybean genotypes, obtained by the Tocher method using generalized

Mahalanobis distance.

Groups  Genotypes

I UFU B2; UFU B3; UFU B4; UFU B6; UFU BS8; UFU B9; UFU B10; UFU B11; UFU B12; UFU
B13; UFU B15; UFU B17; UFU B18; UFU B20; UFU B21; UFU B22; UFUS Guarani; UFU B24

1I UFU B14; UFU B16; Msoy 6101

I UFUS 7910; UFU B7

v UFU B1
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It was found similar results regarding
genetic divergence of 48 soybean genotypes studied
by Santos et al. (2011). These authors observed a
formation of four groups that included more than
60% of the analyzed genotypes into the first group.
Sousa et al. (2015) also observed the inclusion of
63% of the genotypes into only one group.

Grouping of genotypes obtained by
UPGMA and Tocher optimization methods were
identical; corroborating with results obtained by
Almeida et al.(2011), Reina et al. (2014), Peluzio et
al. (2014) and Sousa et al. (2015), who also reported
similarity between two methods.

UPGMA and Tocher grouping are the most
commonly used methods regarding grouping of
more similar genotypes. However, there are other
methods including canonical variables. In this study,

ViC2
101
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* Msoy 6101

ar

835
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the first three canonical variables explained almost
80% of the total variance contained in the set of
evaluated features. Therefore, it is possible
satisfactorily access the observed variability among
the genotypes and, under these circumstances, to
interpret the phenomenon with considerable
simplification through a two-dimensional graphical
representation (CRUZ et al., 2012).

Dispersion of the genotypes by canonical
analysis was graphically represented (Figure 2) in
order to be compared to the groupings by the
UPGMA and Tocher methods and evaluate the
influence of each feature in the genetic diversity.
Genotypes were clustered into seven distinct groups,
which partially agreed to results obtained by the
Tocher and UPGMA methods.

i 40.5 “ 7.5 5

58 1.5 65 615 12

Vi1

Figure 2. Graphic dispersion of 24 soybean genotypes regarding the first two canonical variables; established
by the linear combination of morpho-agronomic traits. VC1: Canonical variable 1; VC2: Canonical

variable 2.

In the study of genetic diversity agronomic
characters of soy in the Tocantins State, Almeida et
al. (2011) have found results which agreed
regarding the identification of divergent genotypes
by using either one of the methods, like Tocher,
nearest neighbor methods or graphic dispersion of
canonical variables. Peluzio et al. (2009) and Santos
et al. (2011) also found similar results.

Evaluation of the genotypic differences
through clustering studies such as UPGMA, Tocher

and the canonical variables are quite useful to the
breeder while choosing the best parents. The new
hybrid combinations should be established based on
the magnitude of their dissimilarities, as well as on
the potential of the parents (ALMEIDA et al., 2011;
REINA et al., 2014).

Relative contributions of each feature of the
genetic divergence are shown in the Table 5.
Number of days for flowering was highlighted as
the most important feature for the analysis, since it
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contributes with more than 48% to genetic
divergence. Number of days to maturity (37%) have
remained in second place. These results are similar
to those found by Almeida et al. (2011) and Rigon
et al. (2012) which have observed that number of
days to maturity contributed with 39 and 20% to
genetic divergence between soybean genotypes,
respectively. However, Peluzio et al. (2009), Peluzio
et al. (2012) and Santos et al. (2011) found different
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results. Such studies showed contributions lower
than 3% for NDM. Other features also presented
estimates of relative contribution of small
magnitude showing small expression in the genetic
divergence.

Therefore, results established by Tocher,
UPGMA and canonical variables allows the
identification of the most promising crosses.

Table 5. Contribution relative of variables of 24 soybean genotypes, according to Singh (1981) criterion.

Variables

Sj. Value (%)

Number of days to the blooming (NDF)
Number of days to maturity (NDM)
Plant height at blooming (APF)
Number productive nodes (NNP)
Average 100-grain weight (PCG)
Number of seeds per pod (NSV)

Grain yield (kg ha™)

Number of nodes on the main stem at maturity (NNM)

Number of pods with one grain (NV1)
Total number of pods per plant (NVT)
Plant height at maturity (APM)
Number of branched nodes (NNR)

Number of nodes in the main stem at the blooming (NNF)

Number of pods with two grain (NV2)
Number of pods with theree grain (NV3)

900871.79 48.06
710841.53 37.92
30367.42 1.62
5205.39 0.27
4996.17 0.26
4190.13 0.22
4151.14 0.22
3681.15 0.19
3638.24 0.19
2623.74 0.14
1891.93 0.10
1684.53 0.08
1408.26 0.07
610.63 0.03
575.03 0.03

Promising hybridizations are UFU Bl x
UFU B16; UFU B1 x UFU BS8; UFU B8 x UFU
B16; UFU B3 x UFU B16, since those cultivars
were less similar between them and have presented
high productivity averages. This means that when
used for hybridizations in a breeding program, they
will enable to enhance the number of desirable
recombinants used as a source of higher genetic
contributions.

CONCLUSIONS

Because of the existence of genetic
variability, it was possible to identify dissimilar

genotypes with higher average for the features
studied.

Results obtained by Tocher, UPGMA and
canonical variables were quite similar regarding to
the identification of genetic diversity among
soybean lines and cultivars, which helped to
improve selection of divergent parents to agronomic
traits.

UFU BI16 genotype is the most
recommended for hybridizations with divergent
genotypes because it presents high productivity and
precocity.

RESUMO: O conhecimento da diversidade genética é de grande importincia para o melhoramento de plantas,
pois auxiliam os melhoristas na escolha de genitores para formagao de populacdes segregantes, especialmente na cultura
da soja que é de base genética estreita. O objetivo do trabalho foi avaliar o desempenho agrondmico e a diversidade
genética de linhagens e cultivares de soja, com potencial de serem utilizados como genitores em programas de
melhoramento genético. O experimento foi conduzido em uma drea experimental localizada na Fazenda Capim Branco
pertencente a Universidade Federal de Uberlandia na safra de 2015/2016. Foram avaliados 24 genétipos de soja, em
delineamento de blocos completos casualizados, nos quais foram avaliados 23 caracteres morfo-agronémicos. Foi
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verificada variabilidade genética para todos os caracteres agrondmicos. Os genétipos UFU B7, UFU B14, UFU B16, Msoy
6101 e UFUS 7910 foram classificados como gendtipos de ciclo precoce, com duracdo variando de 107,3 a 111 dias. Os
gendtipos UFU B1, UFU B3, UFU B8 e UFU B16 apresentaram produtividade elevadas em relagdo aos demais com
valores superiores & média nacional, que é de 2.870 kg ha”'. Os genétipos foram agrupados pelos métodos UPGMA,
Tocher e varidveis candnicas. Pelos métodos UPGMA e Tocher foram formados quatro grupos distintos. O NDF foi o
caractere que mais contribuiu com a diversidade genética. Hibridagdes dos genétipos UFU B3, UFU B8 e UFU B16 com o
gendtipo UFU B1 sdo promissoras para obtencdo de populacdes segregantes com variabilidade genética superior. Desse
modo concluiu-se que o uso de caracteres agrondmicos permitiu detectar genitores potenciais para o programa de
melhoramento de soja da UFU.

PALAVRAS-CHAVE: Glycine max. Hibridac¢do. Genitores. Melhoramento Genético.
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