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Abstract 
 
Soybean is the main economic crop of Brazilian agribusiness, and the extreme south of the country is considered a new agricultural 
frontier. The objective of this study was to evaluate the components of the yield and agronomic performance of soybean genotypes 
in the south of Rio Grande do Sul as well as to verify the linear relationships of the measured characters. The study was carried out 
in the municipality of Pelotas, Rio Grande do Sul, Brazil, in the crop harvest 2016. The experimental design was a randomized 
complete block design, containing 25 soybean genotypes arranged in four replicates. The experimental units were composed of five 
sowing lines, spaced by 0.45 meters and three meters in length. The measured characters were: first pod insertion height, plant 
height, number of branches, length of branches, number of pods in the main stem, number of pods in the branches, number of 
pods with one, two, three and four seeds, contributing to the pod mass with one, two, three and four seeds. The data were 
submitted to analysis of variance at 5% of probability, where for the significant characters the averages were compared by the 
Duncan’s test and Pearson's linear correlation was performed in order to identify the tendency of association among the measured 
characters. The genotypes DM 6159IPRO, BS2606 IPRO, BMX Magna, BMX Potência, TMG7062 IPRO, LG 60163 IPRO revealed 
superior characters, which can positively influence grain yield. There is a correlation among the morphological characters of the 
soybean cultivated in southern Brazil between the number of pods in the main stem and the number of pods in the branches, as 
well as between the number of pods with two seeds and the number of pods in the branches. 
 

Keywords: Glycine max L; linear correlation; yield components. 
Abbreviations: PH_plant height;NPMS_number of pods in the main stem; NPB_ number of pods in the branches; LB_ length of 
branches; NP1S_number of pods with one seed; NP2S_number of pods with two seeds; NP3S_number of pods with three seeds; 
NP4S_number of pods with four seeds; PM1S_contribution of seeds from pods with one seed; PM2S_contribution of seeds from 
pods with two seeds; NBMS_number of branches on the main stem. 
 
Introduction 
 
Soybean (Glycine max L. Merrill) is an annual crop with 
economic relevance due to its area of cultivation and grain 
yield. Production is constantly increasing with expectations 
of a 12.1% increase in the 2016/2017 national harvest 
(Conab, 2017). This is due to the technological advances, 
favorable climatic conditions and efficiency of the 
managements performed during the implantation and 
development of the crop (Constantinet al., 2009; Bariliet al., 
2015). 
Annually, new soybean genotypes are introduced, which 
present different morphological characteristics, cycle and 
yield. In this sense, breeding programs aim to obtain 
genotypes with high stability and wide productive 
adaptability, as well as, adaptable to specific environments. 
However, genotypes are recommended for large crop 
regions, but may show higher variation or performance, 

when allocated to microregions with specificedaphoclimatic 
characteristics (Szareski et al., 2016a). The South of Brazil 
has a large variation in soil and climatic conditions, which 
may reflect distinctly on the performance of soybean 
genotypes, due to the genotypes x environments interaction 
(Carvalhoet al., 2017). In Rio Grande de Sul, about 20% of 
the soils correspond to the lowland conditions, and from 
these, less than one third is cultivated. The rest is kept fallow 
due to the natural difficulties imposed by the environment 
(Vemettiet al., 2009). In addition to the genetic variability of 
the genotypes and the edaphoclimatic differences among 
the cultivation regions, it is necessary to study the individual 
behavior of each genotype in specific crop regions (Santos et 
al., 2011, Follmannet al., 2016). In this context, the objective 
of this work is to evaluate the components of the yield and 
agronomic performance of soybean genotypes in the south 
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of Rio Grande do Sul, as well as to verify the linear 
relationships of the measured characters. 
 
Results and Discussion 
 
The analysis of variance revealed a significance of 5% of 
probability for the characteristics of plant height (PH), 
number of pods in the main stem (NPMS), number of pods in 
the branches (NPB), length of branches (LB), number of pods 
with one seed (NP1S), number of pods with two seeds 
(NP2S), number of pods with three seeds (NP3S), number of 
pods with four seeds (NP4S), contribution of seeds from 
pods with one seed (PM1S) and contribution of seeds from 
pods with two seeds (PM2S). 
Plant height (PH) expressed superiority for genotype DM 
6159 IPRO, followed by BMX Garra, Produza, TMG 7062 
IPRO, BS 2606IPRO, BMX Potência and FSP Atlanta, while 
genotype AS 3570 IPRO showed the lowest plant height 
(Table 1). Possibly, this response is tied to the cycle of each 
genotype (Ludwig et al., 2007). This character directly 
influences the grain yield (Pireset al., 2012), because higher 
plants tend to show higher numbers of reproductive nodes 
and consequently pods per node, increasing grain yield per 
plant. The smaller plants, less than 50 cm, tended to 
produce pods at lower (one/third) canopies. This fact can 
cause considerable losses during the harvest. However, to 
facilitate this procedure the agronomic ideotype for this 
character is a minimum height of 65 cm (Silva et al., 2010; 
Pelegrin et al., 2017). 
The number of pods in the main stem (NPMS) showed 
superiority for genotype BS 2606 IPRO and DM 6159 IPRO. 
However, the genotype TMG7062 IPRO showed the smallest 
magnitude (Table 1). For the number of pods in the branches 
(NPB), the highest magnitudes were verified for genotypes 
BS2606 IPRO and LG 60163 IPRO, followed by the BMX 
Magna RR genotype (Table 1). These results corroborate 
with those obtained by Santos et al. (1994), which showed a 
difference in the total number of pods in soybean genotypes 
due to the different genetic characteristics of each genotype 
(Torres et al., 2014). The length of the branches (LB) 
expressed superiority for the genotype Produza, BMX Magna 
RR and BS 2606 IPRO. In contrast, the NS5445 IPRO 
genotype revealed smaller magnitudes (Table 1). Plants with 
a long vegetative period have a longer branching length 
(Chaves, 2012). This character is dependent on the 
phenotypic plasticity and acclimatization of the plants to 
different environments, as well as on the arrangement of 
the canopy and the plant population used (Procópioet al., 
2014; Strobel et al., 2016). The BMX Magna RR and BS 2606 
IPRO genotypes showed higher number of pods with one 
seed (NP1S). However, the Produza genotype showed the 
smallest magnitude (Table 2). According to Santos et al. 
(2011), this attribute is related to grain yield, and in breeding 
practices can be used as a criterion for selection of superior 
genotype. The number of pods with two seeds (NP2S) was 
superior for genotype BS 2606, BMX Magna RR and AS 3610 
IPRO. On the other hand, genotype NS 5445 IPRO showed 
the lowest number of pods with two seeds. For the number 
of pods with three seeds (NP3S), the genotype LG 60163 
IPRO was superior, and the genotype BMX Elite IPRO 
expressed smaller magnitude. 

The number of pods with four seeds (NP4S) was higher for 
genotypes BS 2606 IPRO, NS 5445 IPRO and Produza. 
However, genotypes DM 6159 IPRO and AS 3610 IPRO 
showed the smallest magnitudes for this character (Table 2). 
The number of seeds per pod is considered one of the main 
components of soybean yield (Chaves, 2012). The results 
obtained in this study corroborate with those obtained by 
Santos et al. (2011) and Szareski et al. (2015) and Szareski et 
al. (2016), where both authors evidenced that the 
magnitude of seeds obtained by pod is different, being 
dependent on the genetic constitution of the genotype and 
the effects of the growing environment. 
The contribution of seeds from pods with one seed (PM1S) 
was verified that the BMX Magna RR and AS 3610 IPRO 
genotypes were superior. In contrast, the genotype M 6410 
IPRO revealed inferior magnitude. For the contribution of 
seeds from pods with two seeds (PM2S), genotypes BS2606 
IPRO and BMX Magna RR were performed better, while the 
genotypes BMX Vanguarda, NS 5445 IPRO, BMX Elite IRPO 
and BMX Potência RR were evidenced as inferior. The 
highest number of pods per plant does not always reflect 
high grain yield, but influences the influence of one 
thousand seed mass (Torres et al., 2015; Zimmer et al., 
2016). 
The linear correlation showed a positive association of the 
plant height (AP) with NPMS, LB, NP2S and NP3S (Table 4). 
Meottiet al., (2012), showed that by reducing plant height, 
the number of seeds per plant is reduced. The number of 
pods in the main stem (NPMS) showed a significant positive 
correlation with NP1S, NP2S, NP3S, NP4S and PM2S. 
According to Nogueira et al. (2012), the number of pods per 
plant can be used in the indirect selection to increase grain 
yield. The number of pods in the main stem (NPMS) and the 
length of branches (LB) showed significant and positive 
magnitude with the characters PH, NPB, NP1S, NP2S, NP3S, 
NP4S, PM1S and PM2S, evidencing that plants with high 
amount of pods in the main stems should be selected 
because they promote the increase in grain yield (Kavalco et 
al., 2014; Carvalho et al., 2015). The number of pods with 
one seed (NP1S) showed a positive and linear correlation 
with NPMS, NPB, NBMS, LB, NP2S, PM1S and PM2S (Table 
4). Moreover, the number of pods with two seeds (NP2S) 
showed significant and positive correlation with PH, NPMS, 
NPB, NBMS, LB, NP1S, NP3S, NP4S, PM1S and PM2S (Table 
5). It was observed that the number of pods with three 
seeds (NP3S) showed a positive correlation with PH, NPMS, 
NPB, NBMS, LB, NP2S, NP4S and PM2S. The number of pods 
with four seeds (NP4S) also showed significant and positive 
correlation with PH, NPMS, NPB, NBMS, LB, NP2S, NP3S and 
PM2S (Table 5). The number of pods per plant showed a 
positive correlation with grain yield (Souza et al., 2013, 
Szareskiet al., 2015b) and can be used for the indirect 
selection of superior genotypes (Nogueira et al., 2012; 
Ferrari et al., 2016). PM1S showed a significant positive 
correlation with NPB, NBMS, LB, NP1S and NP2S, as well as 
the PM2S showed a significant positive correlation with 
NPMS, NPB, NBMS, LB, NP1S, NP2S, NP3S, NP4S and PM1S. 
The seed mass per plant correlates with the grain yield of 
the soybean and demonstrates that the character can be 
used to estimate grain yield (Dalchiavan and Carvalho, 
2012). The results obtained in this study, such as plant 
height, first pod  
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Table 1. Performance of genotypes for plant height (PH), number of pods in the main stem (NPMS), number of pods in the branches 
(NPB), length of branches (LB). Pelotas, Rio Grande do Sul, Brazil, in thecropharvest 2016. 

Genotypes PH (cm) NPMS(units) NPB (units) LB(cm) 

AS 3610 IPRO 64.22 cdef 20.24 cdefg 30.12 abc 29.74 abcd 
NS5445IPRO 53.87 hi 24.93 abcde 9.35 g 8.84 i 
FPS Solar 64.50 cdef 24.76 bcde 17.50 cdefg 18.82 efghi 
Produza 70.83 abc 19.00 fgh 21.80 abcdef 36.68 a 
TMG7062 IPRO 69.18 abc 15.98 g 21.03 bcdef 21.10 defg 
BMX Elite IRPO 59.68 efgh 25.95 abcd 9.62 fg 14.25 fghi 
NS5959IPRO 67.17 abcde 26.32 abcd 10.65 efg 12.78 ghi 
BS2606IPRO 70.83 abc 30.12 a 35.17 a 33.12 abc 
BMX Magna RR 66.82 bcde 22.50 cdefg 33.17 ab 35.22 ab 
BMX Garra IPRO 73.82 ab 26.50 acbd 18.87 cdefg 17.93 defghi 
BMX Potência RR 69.35 abc 21.70 bcdefg 21.57 abcdef 21.09 dfgh 
FSP Atlanta 68.64 abc 22.27 cdefg 17.62 cdefg 23.19 cdefgh 
DM5958 IPRO 64.33 cdef 24.76 abcd 14.33 defg 18.74 defghi 
M 5947IPRO 64.25 cdef 26.80 abc 25.05 abcd 21.25 defgh 
TEC 6702 IPRO 67.00 bcde 21.25 bcdefg 23.25 abcdef 24.38 bcdef 
M 5730 IPRO 58.16 fgh 21.65 bcdefg 23.80 abcdef 19.19 defghi 
BMX Tornado 58.54 fgh 22.00 bcdefg 22.82 abcdef 25.88 abcde 
DM 6159 IPRO 75.24 a 27.67 ab 13.20 defg 18.40 defghi 
M 6410 IPRO 68.05 abcd 24.77 abcde 29.72 abc 26.43 abcde 
BMX Ponta IPRO 65.42 cdef 22.72 bcdef 24.67 abcde 23.92 bcdefgh 
BMX Vanguarda 56.16 hg 19.87 dfg 16.47 cdefg 16.53 efghi 
NS 5909 RR 63.03 cdefg 17.40 fg 20.20 bcdeg 23.11 cdefgh 
LG 60163 IPRO 64.79 cdefe 17.40 fg 35.22 a 27.91 abcde 
NS6909 IPRO 60.19 defgh 25.60 abcd 16.36 cdefg 16.24 efghi 
AS 3570 IPRO 48.64 i 22.42 cdefg 14.61 defg 11.99 hi 

CV(%) 7.08 16.30 36.96 29.94 
* Averages followed by the same lowercase letter in the column do not statistically differ to Duncan with 5% of probability. 

 
 
Table 2. Averages of genotypes for the number of pods with one seed (NP1S), number of pods with two seeds (NP2S), number of 
pods with three seeds (NP3S) and number of pods with four seeds (NP4S).Pelotas, Rio Grande do Sul, Brazil, in thecropharvest 
2016. 

Genotypes NP1S (units) NP2S (units) NP3S(units) NP4S (units) 

AS 3610 IPRO 8.52 bc 24.37 Abc 19.40 abcde 0.00 c 
NS5445IPRO 5.35 defg 14.49 F 14.42 bcde 0.36 ab 
FPS Solar 5.64 cdefg 18.20 Bcdef 16.95 abcde 0.14 abc 
Produza 4.17 g 15.62 Ef 20.32 abcd 0.35 ab 
TMG7062 IPRO 5.37 defg 18.39 Bcdef 17.16 abcde 0.26 abc 
BMX Elite IRPO 8.25 bcd 16.82 Def 9.62 e 0.05 bc 
NS5959IPRO 5.45 defg 15.52 Ef 14.27 bcde 0.32 abc 
BS2606IPRO 11.21 a 30.27 a 23.36 abc 0.46 a 
BMX Magna RR 11.59 a 25.02 ab 21.05 abcd 0.12 bc 
BMX Garra IPRO 4.25 fg 21.27 bcdef 18.90 abcde 0.10 bc 
BMX Potência RR 6.97 bcdefg 16.67 def 19.80 abcd 0.25 abc 
FSP Atlanta 5.39 defg 18.49 bcdef 15.66 abcd 0.09 bc 
DM5958 IRPO 8.30 bcd 19.46 bcdef 11.56 de 0.10 bc 
M 5947IPRO 8.55 bc 24.05 abcd 19.20 abcde 0.05 bc 
TEC 6702 IPRO 8.07 bcd 21.30 bcde 14.97 bcde 0.12 bc 
M 5730 IPRO 8.65 b 20.32 bcdef 15.70 abcde 0.05 bc 
BMX Tornado 7.25 bcdef 19.80 bcdef 17.27 abcde 0.12 bc 
DM 6159 IPRO 4.74 efg 19.91 bcdef 16.74 abcde 0.00 c 
M 6410 IPRO 5.70 cdefg 23.02 bcde 24.39 ab 0.02 bc 
BMX Ponta IPRO 5.35 defg 19.15 bcdef 22.87 abc 0.30 abc 
BMX Vanguarda 5.32 defg 17.20 cdef 13.77 cde 0.25 abc 
NS 5909 RR 7.64 bcde 18.29 bcdef 12.57 de 0.07 bc 
LG 60163 IPRO 5.38 defg 20.39 bcdef 25.66 a 0.25 abc 
NS6909 IPRO 6.76 bcdefg 16.83 def 17.76 abcde 0.10 bc 
AS 3570 IPRO 5.59 defg 16.50 ef 14.41 bcde 0.02 bc 

CV(%) 24.04 20.7 31.54 110.72 
            *Averages followed by the same lowercase letter in the column do not statistically differ to Duncan with 5% of probability. 
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Table 3. Averages between genotypes for the contribution of seeds from pods with one seed (PM1S), contribution of seeds from 
pods with two seeds (PM2S).Pelotas, Rio Grande do Sul, Brazil, in thecropharvest 2016. 

Genotypes PM1S(g) PM2S(g) 

AS 3610 IPRO 1.77 ab 6.67 abcdefg 

NS5445IPRO 1.31 bcde 4.71 g 
FPS Solar 1.50 bcde 5.14 fg 
Produza 1.29 bcde 5.56 bcdefg 
TMG7062 IPRO 1.48 bcde 5.91 abcdefg 
BMX Elite IRPO 1.52 bcde 4.69 g 
NS5959IPRO 1.27 bcde 5.08 fg 
BS2606IPRO 1.62 bcd 8.06 a 
BMX Magna RR 2.11 a 7.96 ab 
BMX Garra IPRO 1.25 cde 6.60 abcdefg 
BMX Potência RR 1.61 bcd 4.79 g 
FSP Atlanta 1.36 bcde 5.52 cdefg 
DM5958 IRPO 1.56 bcd 5.92 abcdefg 
M 5947IPRO 1.48 bcde 7.54 abcd 
TEC 6702 IPRO 1.66 abcd 7.18 abcdef 
M 5730 IPRO 1.73 abc 7.68 abc 
BMX Tornado 1.56 bcde 5.24 efg 
DM 6159 IPRO 1.30 bcde 5.95 abcdefg 
M 6410 IPRO 1.10 e 6.21 abcdefg 
BMX Ponta IPRO 1.19 de 5.26 efg 
BMX Vanguarda 1.24 cde 4.89 g 
NS 5909 RR 1.63 bcd 5.32 defg 
LG 60163 IPRO 1.30 bcde 7.45 abcde 
NS6909 IPRO 1.74 abc 6.33 abcdefg 
AS 3570 IPRO 1.48 bcde 4.96 fg 

CV(%) 17.55 20.15 
                        *Averages followed by the same lowercase letter in the column do not statistically differ to Duncan with 5% of probability. 
 
 
 

Table 4. Linear correlation for 11 morphological characters and soybean yield components.Pelotas, Rio Grande do Sul, Brazil, in 
thecropharvest 2016. 
  PH NPMS NPB NBMS LB NP1S 

PH . 
 

    
NPMS 0.18 .     
NPB 0.20 0.12 .    
NBMS 0.31* -0.09 0.83* .   
LB 0.41* -0.01 0.73* 0.75* . 

 NP1S 0.00 0.23* 0.56* 0.37* 0.36* . 
NP2S 0.21* 0.37* 0.85* 0.61* 0.56*  0.66* 
NP3S 0.29* 0.39* 0.79* 0.67* 0.58*  0.06 
NP4S 0.13 0.24* 0.34* 0.24* 0.26*  0.14 
PM1S 0.03     -0.02 0.34* 0.31* 0.30*  0.72* 
PM2S 0.21 0.31* 0.77* 0.57* 0.52*  0.65* 
* Pearson's linear correlation coefficients (n = 91) significant at 5% of error probability. (1)PH: Plant height; NPMS: Number of pods in the main stem; NPB: Number of pods in the branches; NBMS: 
Number of branches on the main stem; LB: Length of branches; NP1S: Number of pods with one seed; NP2S: Number of pods with two seeds; NP3S: Number of pods with three seeds; NP4S: 
Number of pods with four seeds; PM1S: Seed mass from pods with one seed; PM2S: Seed mass from pods with two seeds. 

 
 
Table 5. Pearson's linear correlation for 11 morphological characters and soybean yield components.Pelotas, Rio Grande do Sul, 
Brazil, in thecropharvest 2016. 

  NP2S NP3S NP4S PM1S PM2S 

PH 0.21* 0.29* 0.13 0.03 0.21 
NPMS 0.37* 0.39* 0.24* 0.02 0.31* 
NPB 0.85* 0.79* 0.34* 0.34* 0.77* 
NBMS 0.61* 0.67* 0.24* 0.31* 0.57* 
LB 0.56* 0.58* 0.26* 0.30* 0.52* 
NP1S 0.66* 0.19 0.14 0.72* 0.65* 
NP2S . 0.60* 0.24* 0.34* 0.86* 
NP3S  . 0.41* 0.05 0.55* 
NP4S   . 0.00 0.29* 
PM1S    . 0.44* 
PM2S    

 
. 

*Pearson's linear correlation coefficients (n = 91) significant at 5% of error probability. (1)PH: Plant height; NPMS: Number of pods in the main stem; NPB: Number of pods in the branches; NBMS: 
Number of branches on the main stem; LB: Length of branches; NP1S: Number of pods with one seed; NP2S: Number of pods with two seeds; NP3S: Number of pods with three seeds; NP4S: 
Number of pods with four seeds; PM1S: Seed mass from pods with one seed; PM2S: Seed mass from pods with two seeds. 
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insertion height, number of pods and grain mass of the pods, 
allow to infer that there are genotypes with favorable 
agronomic characteristics for soybean cultivation in the 
Southern region of the country. 
 
Materials and Methods 
 
Location and experimental design 
 
This work was carried out in the experimental area of the 
Phytotechny Department of the Postraduate Program in 
Seed Science and Technology, EliseuMaciel Agronomy 
Faculty, at the Federal University of Pelotas, Rio Grande do 
Sul, Brazil. The altitude in the place is 13 meters, latitude 
31º48'10.3 "and the longitude of 52º25'09". The climate is 
characterized by Köppen as subtropical Cfa, with rains well 
distributed throughout the year. 
The experimental design was a randomized block design, 
containing 25 soybean genotypes, arranged in four 
replicates. The experimental units were composed of five 
sowing lines, spaced by 0.45 meters and three meters in 
length. 
 
Soybean genotypes used 
 
The genotypes used were: AS 3610 IPRO, NS 5445IPRO, FPS 
Solar, Produza, TMG7062 IPRO, BMX Elite IPRO, NS 
5959IPRO, BS 2606IPRO, BMX Magna RR, BMX Garra IPRO, 
BMX Potência RR, FSP Atalanta, DM 5958 IRPO, M 5947IPRO, 
TEC 6702 IPRO, M 5730 IPRO, BMX Tornado, DM 6159 IPRO, 
M 6410 IPRO, BMX Ponta IPRO, BMX Vanguarda, NS 5909 
RR, LG 60163 IPRO, NS 6909 IPRO and AS 3570 IPRO. 
 
Management and farming practices 
 
Before sowing, the area was fallowed, desiccated with 
Glyphosate 3500 mL

-1
 and Cletodim 240g

-1
 at dose of 450 

mL
-1

, done 30 days before sowing. The fertilization was 
carried out based on the interpretation of the soil analysis, 
proceeding the recommendation for the soybean crop 
(CQFS, 2004). Seeding was done manually in the second half 
of January 2016. Weed control, pest insects and diseases 
were carried out according to crop needs (Embrapa, 2014). 
 
Measured characters 
 
The characters of interest were measured in ten random 
plants in the central lines of each experimental unit. They 
were: first pod insertion height (FIH, cm), plant height (PH, 
cm), number of branches (NB, units), length of branches (LB, 
cm), number of pods in the main stem (NPMS, units), 
number of pods with one (NP1S, units), two (NP2S, units), 
three (NP3S, units) and four (NP4S, units) seeds, 
contribution of the pod mass with one (PM1S, grams), two 
(PM2S, grams), three (PM3S, grams) and four (PM4S, grams) 
seeds (Szareski et al., 2015). 
 
Statistical analysis 
 
The data were submitted to analysis of variance in order to 
verify the assumptions (Ramalho et al., 2000). Subsequently, 
they were submitted to analysis of variance at 5% of 
probability, where for the significant characters the averages 

were compared by Duncan. In the same way, we performed 
a linear correlation with the purpose of identifying the 
tendency of association among the characters, the 
coefficients were weighted by Carvalho et al. (2004). 
 
Conclusion 
 
The genotypes DM 6159IPRO, BS2606 IPRO, BMX Magna, 
BMX Potência, TMG7062 IPRO, LG 60163 IPRO revealed 
superior agronomical characters, which can positively 
influence grain yield. 
There is a positive correlation among the morphological 
characters of the soybean cultivated in southern Brazil, 
between the number of pods in the main stem and the 
number of pods in the branches, as well as between the 
number of pods with two seeds and the number of pods in 
the branches. 
 
Acknowledgements 
 
TheCNPq (National Council for Scientific and Technological 
Development) and Capes (Coordination for the 
Improvement of Higher Education Personnel), are highly 
acknowledged for their financial support. 
 
References 
 
Barili LD,Vale NM,Amaral RC,Carneiro JES,Silva FF,Carneiro 

PCS (2015)Adaptabilidade e estabilidade e a produtividade 
de grãos em cultivares de feijão preto recomendadas no 
Brasil nas últimas cinco décadas. CiêncRural. 45(11): 1980-
1986.  

Carvalho FIF,Lorencetti C,Benin G (2004) Estimativas e 
implicações da correlação no melhoramento vegetal. 
Pelotas: UFPel. 142p. 

Carnelutti FA,Evangelista DHR,Gonçalves ECP,Storck L (2009) 
Tamanho de amostra de caracteres de genótipos de soja. 
Ciênc Rural. 39(4): 983-991. 

Conab (2017) Acompanhamento da Safra Brasileira de 
Grãos. v. 4 - SAFRA 2016/17- N. 6 - Sexto levantamento, 
Brasília.  

Carvalho IR, Nardino M, Demari GH, Szareski VJ, Follmann 
DN, Pelegrin AJ, Ferrari M, Olivoto T, Barbosa MH, Oliveira 
AC, Maia LC, Souza VQ (2017) Relations among phenotypic 
traits of soybean pods and growth habit. Afr J  Agricul Res. 
12(6): 450-458. 

Carvalho IR, Souza VQ, Nardino M, Follmann DN, Demari G, 
Schidt D, Szareski VJ, Pelegrin AJ, Ferrari M, Pavan MA, 
Olivoto T (2015) Efeitos de fungicidas na soja com hábito 
de crescimento determinado. Ver Sodebras. 10:(109): 30-
34. 

Chaves A (2012) Formação do rendimento de grãos de soja 
em função de arranjos de plantas, genótipos e épocas de 
semeadura. Tese de Doutorado. Faculdade de Agronomia 
e Medicina Veterinária da UPF. 227p.  

CQFS (2004) Manual de Adubação e de Calagem. Comissão 
de Química e Fertilidade do Solo – RS/SC, Porto Alegre, 
394p. 

Constantin JC,Oliveira RS,Zobiole LHS,Dalbosco M,Arantes 
JG,Alonso DG (2009) Influência de sistemas de manejo 
sobre o desenvolvimento e a produtividade da soja. Rev 
Ceres. 56(3): 274-282.  



6 
 

Dalchiavon FC,Carvalho MP (2012) Correlação linear e 
espacial dos componentes de produção e produtividade da 
soja. Semina: Ciên Agr. 33(2): 541-552.  

Embrapa (2014) Empresa Brasileira de Pesquisa 
Agropecuária Embrapa Clima Temperado. Indicações 
Técnicas para a Cultura da Soja no Rio Grande do Sul e em 
Santa Catarina, safras 2014/2015 e 2015/2016. 127p. 

Ferrari M, Pelegrin AJ, Nardino M, Carvalho IR, Szareski VJ, 
Olivoto T, Belle R, Oliveira AC, Maia LC, Souza VQ (2016) 
Evaluation of soybeans genotypes in field environments of 
Rio Grande do Sul state, Brazil. Intern J Cur Res. 8(9): 
38383-38392. 

Follmann DN, Souza VQ, Cargnelutti FA, Nardino M, Carvalho 
IR, Demari GH, Meira D, Bortoluzzi AD, Meier C (2016) 
Agronomic performance and stability of soybean cultivars 
in not preferred time. Int J Cur Res. 8(09): 37665-37670. 

Kavalco SAF, Souza VQ, Follmann DN, Carvalho IR, Nardino 
M, Demari GH (2014) Desenvolvimento da soja com 
aplicações de hormônios em diferentes densidades de 
cultivo. Rev Bras Agrop Sust. 4(2): 112-120. 

Ludwig MP, Dutra LMC, Zabot L, Uhry D, Farias JR, Losekann 
ME, Stefanelo C, Lucca FOA (2007) Efeito da densidade de 
semeadura e genótipos no rendimento de grãos e seus 
componentes na soja semeada após a época indicada. Rev 
FZVA. 14(2): 13-22.  

Meotti GV, Benin G, Silva RR, Beche E, Munaro LB (2012) 
Épocas de semeadura e desempenho agronômico de 
cultivares de soja. Pesq Agropec Bras. 47(1): 14-21.  

Nogueira APO, Sediyama T, Sousa LB, Hamawaki OT, Cruz 
CD, Pereira DG, Matsuo E (2012) Análise de trilha e 
correlações entre caracteres em soja cultivada em duas 
épocas de semeadura. Biosci J. 28(6): 877-888. 

Pelegrin AJ, Nardino M, Ferrari M, Carvalho IR, Szareski VJ, 
Belle R, Caron BO, Souza VQ (2017) Polímeros 
hidroretentores na cultura da soja em condições de solo 
argiloso na região norte do Rio Grande do Sul. Rev Cienc 
Agra (Lisboa). 40(1): 175-182. 

Pires LPM, Peluzio JP, Cancellier LL, Ribeiro GR, Colombo GA, 
Afféri FS (2012) Desempenho de genótipos de soja, 
cultivados na região centro-sul do estado do tocantins, 
safra 2009/2010. Biosci J. 28(2): 214-223. 

Procópio SO, Balbinot JAA, Debiasi H, Franchini JC, Panison F 
(2014) Semeadura em fileira dupla e espaçamento 
reduzido na cultura da soja. Rev Agro. 8(2): 212-221.  

Ramalho MAP, Ferreira DF, Oliveira AC (2000) 
Experimentação em genética e melhoramento de plantas. 
Lavras: UFLA. 326 p. 

Santos ER, Barros HB, Ferraz EC, Cella AJS, Capone A, Santos 
AF, Fidelis RR (2011) Divergência entre genótipos de soja, 
cultivados em várzea irrigada. Rev Ceres. 58(6): 755-764.  

Souza CA, Figueiredo BP, Coelho CMM, Casa RT, Sangoi L 
(2013) Arquitetura de plantas e produtividade da soja 
decorrente do uso de redutores de crescimento. Biosci J. 
29(3): 634-643.  

Silva JB, Lazarini E, Silva A M, Reco PC (2010) Ensaio 
comparativo de cultivares de soja em época convencional 
em Selvíria, ms: características agronômicas e 
produtividade. Biosc J. 26(5): 747-754. 

Strobel T, Koch F, Aisenberg GR, Szareski VJ, Carvalho IR, 
Nardino M, Souza VQ, Villela FA, Pedo T, Aumonde TZ 
(2016) Physical and physiological quality of soybean seeds 
harvested under different trial systems after storage 
period. Aust J Basic Appl Sci. 10(13): 124-130. 

Szareski VJ, Souza VQ, Carvalho IR, Nardino M, Follmann DN, 
Demari G, Ferrari M, Olivoto T (2015) Ambiente de cultivo 
e seus efeitos aos caracteres morfológicos e 
bromatológicos da soja. Rev Bras Agrop Sust .5(2): 79-88. 

Szareski VJ, Carvalho IR, Nardino M, Pelegrin AJ, Ferrari M, 
Gaviraghi R, Demari GH, Follmann DN, Warths CA, Souza 
VQ (2016a) Competition of soybean genotypes cultivated 
in lowlands of Rio Grande do Sul, Brazil. Intern J Cur Res. 
8(10): 39714-39718. 

Szareski VJ, Carvalho IR, Nardino M, Demari GH, Bahry CA, 
Kehl K, Zimmer PD, Souza VQ, Aumonde TZ (2016b) 
Phenotype stability of soybean genotypes for characters 
related to the physiological quality of seeds produced 
under different environmental conditions. Aust J Basic 
Appl Sci. 10(15), 279-289. 

Torres FE, Silva EC, Teodoro PE (2014) Desempenho de 
genótipos de soja nas condições edafoclimáticas do 
ecótono Cerrado-Pantanal. Rev Intern Des Loc. 15(1): 71-
78.  

Vemetti JFJ, Gomes AS, Schuch LOB (2009) Sucessão de 
culturas em solos de várzea implantadas nos sistemas 
plantio direto e convencional. R Bras Agroc. 15(1-4): 37-42. 

Zimmer G, Koch F, Carvalho IR, Szareski VJ, Demari G, 
Nardino M, Follmann DN, Souza VQ, Aumonde TZ, Pedo T 
(2016) Seed quality and initial performance of seedlings of 
soybean produced off-season in Rio Grande do Sul. Intern J 
Cur Res. 8 (10): 40325-40329. 

 
 


