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ABSTRACT 

Sunflower seeds are a promising future crop in Brazil, especially as a catch crop in soy bean 
production. Sunflower seeds are processed mainly for their oil leaving press cakes or meals as 
by-products. Sunflower is an annual cycle plant of rapid growth, less needs of water and 
resistance to high and low temperatures comparing to most common explored oil plants in 
Brazil. Sunflower is cultivated in Brazil mainly in the winter season in the central west 
regions of Brazil. This study aimed to evaluate the agronomic characteristics of different 
genotypes of sunflower sown as a second crop in the year 2014. The work was implemented 

ecnologia de Mato 
Grosso - Campus Campo Novo do Parecis - Brazil. The experimental design was a 
randomized block design with 16 treatments (16 genotypes) and four replications. The 
experimental plots consisted of four rows 6.5 m long with row spacing of 0.45 m, containing 

 
The genotypes performance were evaluated according to following parameters: plant height 
(PH; cm), date to the early flowering (DEF), days until physiological maturity (DPM), stem 
curvature (SC), capitulum size (CS; cm), number of broken plants (NBP), harvest index (HI), 
achenes productivity (PR; kg ha-1) and mass of thousand achenes (MTA, g). All variables 
showed significant differences (p<0.05) in the analysis of variance, especially the SYN 045 

For the mass of a thousand achenes, genotypes that stood out were BRS 
323, MG 360 and M734 while the most productive were the genotypes MG 360,  
06, MG 305,  04, CF 101, SYN 045, GNZ NEON, HELIO 251 and SYN 3950HO. 

Keywords: Brazilian savannah, Helianthus annuus L., oilseed, genotypes performance, 
sunflower meal. 

 

INTRODUCTION 

Sunflower (Helianthus annuus L.) is an annual cycle plant and its characteristics 
rapid growth, straight stem, sub woody and little branched at the apex, with characteristics of 
resistance to drought, cold and heat, more than most cultivated species of economic interest in 
Brazil. Sunflower fractions like presscake and hulls can be used for various purposes such as 
the for the production of food ingredients, animal feed and high quality oil as well. 
Furthermore, sunflower can be used as ornamental plant and to feed birds (Leite et al., 2005). 
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The cultivated sunflower area in Brazil in the harverst year of 2013/2014 was 
145,700 hectares, totalizing 244,100 tons. The national average yield in the mentioned period 
was 1,599 kg ha-1. In the state of Mato Grosso, sunflower planted area represented 87.2% 
compared to the total planted area (126,200 hectares) and with the highest production 
(202,300 tons) with an average yield of 1,611 kg ha-1. The Region of Campo Novo do Parecis 

er 100,000 hectares (CONAB, 
2014). 

Among the various technologies developed for sunflower production, the proper 
choice of cultivar and the planting season, which has high grain yield is important to ensure 
the success of culture as one of the production system components (Porto et al., 2007). In the 
region of Campo Novo do Parecis, the sunflower is cultivated as second crop from February / 
March, due to the occurrence of rainfall conditions (500-700 mm evenly distributed 
throughout its cycle) and appropria
Farias, 2005). Despite being the main growing region in the country, little information is 
available on adaptation and other agronomic characteristics of genotypes that facilitate the 
cultivation, reducing risk and increasing profitability.  

In this sense, this study aimed to evaluate the agronomic characteristics of different 
genotypes of sunflower as a second crop in the region of Campo Novo do Parecis  MT. In 
the frame of this study, results will be used to identify best performance materials and a 
Sunflower meal for human consumption will be developed in collaboration with german 
researchers  

 

MATERIAL AND METHODS 

The work was carried out at the experimental fields and facilities of the Instituto 
- Campo Novo do Parecis in 

second-crop system in succession to soybeans in the agricultural year 2013/2014. The soil, 
according to the American System of Soil Classification (USDA, 1960) is the Typic 
Tropudox. The initial characterization of fertility, for the first layer of 0-0.20 m, presented the 
following values: pH (CaCl2) = 5,7; MO = 26 g dm-3; P (resina) = 5,9 mg dm-3; K, Ca, Mg e 
H+Al = 1,5; 32; 11 e 40 mmolc dm-3, respectively; with V = 54,8%. 

Average temperatures occurred during the experimental period were: 30.3; 23.2 and 
18,9 C for maximum temperature, medium and minimum, respectively, and 570 mm rainfall, 
meeting the water demands required by sunflower between 500 and 700 mm distributed along 
its growing  cycle (Castro and Farias, 2005). 

The experimental design was a randomized complete block design with 16 
treatments (genotypes) and four replications, as follows: 

 250, HELIO 251, HLA 
2012, M734, MG 305, MG 360, PARAISO 20, SYN 045 and SYN 3950HO. The 
experimental plots consisted of 4 rows with 6.5 m long, with row spacing of 0.45 m, 
containing area of 11.7  (1.8 x 6.5 m). Only the two 5 meters central rows of each genotype 
were considered for data collection. The plotted area comprises 4.5 . 

The plot of the rows, was done on March 7, 2014, and the previous application of 
fertilizers was carried out with the aid of a sowing machine and was distributed at a depth of 
0.10 m, 45 kg ha-1 Potassium Chloride + 267 kg ha-1 NPK 10-30-20, totalizing: 26.7 kg ha-1 
N; 80 kg ha-1 P2O5; 80 kg ha-1 K2O, according to the results of soil analysis and 
recommendation (EMBRAPA, 2004). Further, beside the row fertilization at 0.04 m deep, 
three seeds were placed in each hole, each 0.495 m, by manual planter. 
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The desiccation and the application of boron was performed on March 07, using 
trawl trailed sprayer with an application volume of 150 L ha-1 using glyphosate (648 g a.i. L-1) 
at a dosage of 2 L ha-1 + Prometryn dosage 2 L ha-1 + mineral oil (0.5 L ha-1) + boric acid 
dosage of 3 kg ha-1 (600 g ha-1 Boron). Thinning was done 10 days after emergence (DAE) 
with a scissor, leaving only one plant per hole, reaching  a population of 45,000 plants ha-1. 

The following coverage fertilizations were made: 1) 32 DAE with a dosage of 50 kg 
ha-1 N (urea); 2) foliar application of boron, with knapsack sprayer at 35 DAE using a dosage 
of 3 kg ha-1 (600 g ha-1 Boron), and 43 DAE with a dosage of 11 kg ha-1 (1.1 kg ha-1 of 
Boron). The source of Boron used was boric acid 150 L ha-1 according to the requirement of 
sunflower of 2 kg ha-1 B, Control of weed, pests and diseases have been carried out according 
to the recommendations of EMBRAPA (2004).  To avoid birds attacks, the plotted sections of 
the central rows were protected (stage R6) by using polypropylene based bags (30 x 30 cm) 
and fixed with clips. 

The following agronomic characteristics were evaluated: plant height (PH; cm), 
collected in ten plotted plants from the soil base to the apex of the plant, in R5.5; date of the 
early flowering (DEF), when 50% of the plants showed yellow petals R4; days to 
physiological maturity (DPM), when 90% of plotted plants showed color between yellow and 
brown; stem curvature (SC), visual assessment using the rating scale Castiglioni et al. (1997); 
capitulum size (CS; cm) collected in the diameter of the ten capitulums demarcated plants, R9; 
number of broken plants (NBP), counting on the two central lines of 5 meters; harvest index 
(HI), determined by dividing the mass of achenes by the mass of capitulums collected from 
ten demarcated plants. 

The achenes productivity (PR; kg ha-1) was defined based on two central 5 meters 
rows, this being corrected for moisture condition of 11% (wet basis) by obtaining a reading of 
the moisture value of achenes, and calculated according to the Equation 1, proposed by 
Dalchiavon et al. (2011): 

 

PR = P.[(100-Uob) / (100  Ud)] .............................................................................Eq. (1) 

where: PR represented the corrected mass of achenes (kg ha-1); P represented the field of mass 
(uncorrected) of achenes (kg ha-1); Uob represented the moisture observed for each plot (%) 
and Ud representing the desired moisture as standard (11%). Mass thousand achenes (MMA; 
g) was obtained by counting and weighing samples collected from ten marked plants. 

The harvest of the capitulums was performed manually in the two 5 meter central 
rows in R9 with pruning shears aid. Later the capitulum inflorescence were natural dryied, 
cleaned and weighed. The datas collected were submitted to analysis of variance followed by 
the average test Scott-Knott, both 5% probability, with the help of statistical program 
SISVAR (Ferreira, 2011). 

 

RESULTS AND DISCUSSION 

All variables showed significant differences (p <0.05) in the analysis of variance 
(Table 1). For plant height, the genotype with the highest average was the SYN 045 (198.5 
cm), and the lowest average were BRS G42, MG 360, CF 101, ADV 5504, HELIO 250 and 
BRS 323, with values between 142.1 and 157.4 cm (Table 2). Nobre et al. (2012), carried out 
tests with different genotypes in the North of Minas Gerais (Brazil) and reported  averages of 
170.0 and 200.0 cm, respectively, for genotypes CF 101 and M734. The smallest plant height 
facilitates the cultivation and reduces the loss in mechanical harvesting. 
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Table 1. ABSTRACT of the analysis of variance for the sunflower productivitiy parameters 
 

Variables1  F2 CV (%)3 GA4 
PH (cm) 27.4* 3.6 167.7 

DEF  489.0* 0.4 57.6 
DPM 15103.9* 0.1 101.4 
SC 8.6* 7.0 4.7 

CS (cm) 8.2* 6.8 15.4 
NBP 8.4* 27.4 8.6 
HI 2.2* 11.2 0.64 

PR (kg ha-1) 6.4* 12.4 1846.9 
MTA (g) 9.5* 9.2 54.1 

1 PH = plant height, DEF = date to the early flowering, DPM = days to physiological maturity, 
SC = stem curvature, CS = capitulum size, NBP = number of broken plants, HI = harvest 
index, PR = achenes productivity and MTA = mass thousand achenes; 2 * significant at 5%; 3 
CV = Coefficient of variation; 4 GA = General average.  
 

For the early flowering, the HELIO 250 and HELIO 251 were the earliest, starting 
flowering to 53 days after emergence (DAE), as shown in Table 2. The genotype that 
flourished later was the GNZ NEON, at 63 DAE, followed SYN 045, 61 DAE. According to 
Castro and Farias (2005), high temperature and dry weather accelerate flowering. 

 
With regard to the days to physiological maturity, the earliest genotypes were ADV 

5504 and BRS 323, both with 92 DAE (Table 2). The  06, GNZ NEON and MG 
305 had longer cycle (112 DAE). In the work of Backes et al. (2008), in Southern Brazil, it 
was observed 105 days between emergence and maturation for the M734 genotype while in 
the present study that moment was reached at 97 DAE (M734), confirming the influence of 
environmental question in the growth stages of culture. Because it is grown in second harvest 
in Campo Novo do Parecis, early sunflower genotypes as ADV 5504 and BRS 323 are 
desirable to facilitate the adjustment of sowing time within the production system of the 
region. 

As for stem curvature, the genotypes  
had the lowest average (Table 2). According to Santos et al. (2011), stem larger curvature 
may be influenced by the wind speed, contributing to increase bedding and break of plants. 
The more affected genotypes were PARAISO 20, ADV 5504, BRS G42, CF 101, GNZ 
NEON, HELIO 250, HELIO 251, M734, MG 305, SYN 045 and BRS 323.  

Regarding the capitulum size, genotypes  06 (18.3 cm) and PARAISO 20 
(18.5 cm) have shown the highest average. Balbinot et al. (2009), when studying performance 
of sunflower genotypes in the northeast of Santa Catarina, Brazil, has reached higher averages 
of 15.4 ( 04) and 18.4 cm (M734). The capitulum size can be considered an 
indicator for assessing the development and productivity of plants, although extreme 
conditions of stress can cause low productivity of achenes. 
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Table 2. Mean values for plant height (PH), the date for early flowering (DEF), days to 
physiological maturity (DPM), stem curvature (SC), capitulum size (CS) and number of 
broken plants (NBP) different sunflower genotypes  
 

Genotypes PH  
(cm) 

DEI  
 

DPF  
 

SC 
 

CS 
(cm) 

NBP 
 

ADV 5504 153.6 e 56 h 92 l 4.8 a 13.7 d 11.3 a 
 170.4 c 57 g  98 f 4.0 c 15.4 c 6.3 b 
 184.6 b 60 c 112 a 3.8 c 18.3 a 1.3 c 

BRS 323 157.4 e 55 i 92 l 5.5 a 14.7 c 6.5 b 
BRS G42 142.1 e 56 h 95 h 5.0 a 13.3 d 13.5 a 
CF 101 153.3 e 56 h 94 i 5.0 a 15.1 c 10.5 a 

GNZ NEON 172.5 c 63 a 112 a 5.0 a 14.6 c 2.7 c 
HELIO 250 155.5 e 53 j 93 j 5.0 a 13.7 d 7.3 b 
HELIO 251 163.2 d 53 j  100 e 5.0 a 16.2 b 8.5 b 
HLA 2012 185.9 b 60 c 110 c 4.0 c 15.2 c 8.5 b 

M734 169.8 c 59 d 97 g 5.0 a 15.5 c 9.8 a 
MG 305 165.0 d 58 f 112 a 5.0 a 15.4 c 12.0 a 
MG 360 148.1 e 57 g  100 e 4.5 b 16.1 b 11.3 a 

PARAISO 20 188.0 b 58 e 111 b 4.7 a 18.5 a 8.3 b 
SYN 045 198.5 a 61 b 104 d 5.0 a 14.3 d 7.8 b 

SYN 3950HO 175.3 c 59 d 100 e 4.3 b 16.9 b 13.0 a 
Different letters differ by Scott-Knott test at 5% probability. 
 

The lowest rates of broken plants were observed for genotype AG
average 1.3 broken plants per plot(Table 2) or 2,888 plants ha-1 and GNZ NEON, with 2.7 
broken plants per plot (6,000 plants ha-1). Genotypes with the highest averages were SYN 
3950HO, MG 360, MG 305, M734, CF 101, BRS G42 and ADV 5504, with values ranging 
between 9.8 and 13.5, ie, 21,777 and 28,889 broken plants ha-1. Higher results for M734 of 
33,750 plant ha-1 were mentioned by Backes et al. (2008) as well as lower value for the 

-1 on tests carried out  in Southern 
Brazil. 

For the harvest index, the higher the value, the higher the mass of the trade 
capitulum. This parameter is considered important for the processing industry, as the achenes 
are needed. Thus, the genotypes MG 305, SYN 045, ADV 5504, BRS 323, CF 101, 
PARAISO 20 and  04 showed higher harvest index (Table 3), which were 0.67; 
0.67; 0.67, 0.68; 0.69; 0.69 and 0.74, respectively, reaching statistical indexes equal to each 
other. The lowest rate observed was 0.54 (HLA 2012), indicating that 46% of the total mass 
of the capitulum does not have commercial value. 

In respect to the achenes productivity (Table 3), the best performance genotypes 
were the SYN 3950HO (2,205.5 kg ha-1) and HELIO 251 (2,204.1 kg ha-1), but did not differ 
statistically from GNZ NEON, SYN 045, CF 101,  04, MG 305,  06 and 
MG 360, who had productivity averages between 1,836.8 and 2,132.5 kg ha-1. It is also 
important to highlight, that lower productivities were observed for HLA 2012 and BRS G42 
genotypes, with an average of 40% lower than the most productive genotypes. Vogt et al. 
(2010) worked with sunflower crop tests sown in November in Northern Santa Catarina, 
Brazil and reported higher productivities for  04 (1,916.0 kg ha-1) and M734 
(1,962.0 kg ha-1) and lower average for HELIO 250 (1,450.0 kg ha-1). 
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Table 3. Mean values for harvest index (HI), achenes productivity (PR) and mass of thousand 
achenes (MTA) from different sunflower genotypes 

 

Genotypes HI  
 

PR  
(kg ha-1) 

MTA  
(g) 

ADV 5504 0.67 a 1,446.9 c 46.4 c 
 0.74 a 2,084.1 a 47.9 c 
 0.61 b 1,859.5 a 46.0 c 

BRS 323 0.68 a 1,782.0 b 63.3 a 
BRS G42 0.61 b 1,425.9 c 60.3 b 
CF 101 0.69 a 2,104.4 a 50.3 c 

GNZ NEON 0.62 b 2,132.5 a 51.6 c 
HELIO 250 0.61 b 1,694.7 b 45.7 c 
HELIO 251 0.63 b 2,204.1 a 45.5 c 
HLA 2012 0.54 b 1,313.0 c 50.3 c 

M734 0.58 b 1,673.7 b 68.5 a 
MG 305 0.67 a 1,993.8 a 55.7 b 
MG 360 0.56 b 1,836.8 a 64.3 a 

PARAISO 20 0.69 a 1,685.3 b 47.9 c 
SYN 045 0.67 a 2,108.5 a 59.7 b 

SYN 3950HO 0.64 b 2,205.5 a 60.7 b 
Different letters differ by Scott-Knott test at 5% probability. 

In respect to the mass of thousand achenes, the highest averages were represented by 
genotypes M734, MG 360 and BRS 323, whose values ranged from 63.3 (BRS 323) and 68.6 
g (M734) (Table 3). MTA is the sunflower crop main component of production along with 
characteristic number of seeds for each capitulum, having a direct relationship with the 
achenes productivity. In this study, the genotype with highest MTA (MG 360) was also the 
most productive when these variables (PR and MTA) were analyzed by statistical grouping to 
which they belong. 

CONCLUSIONS 

The mass of thousand achenes  for the higher performance genotypes are  between 
63.3 and 68.5 g, represented by BRS 323, MG 360 and M734. The most productive genotypes 
are MG 360,  06, MG 305,  04, CF 101, SYN 045, GNZ NEON, HELIO 
251 and SYN 3950HO, whose values are between 1,836.8 and 2,205.5 kg ha-1. 
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