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Abstract 
The objective of this study was to evaluate the behavior of brown linseed, submitted to different spacing between 
lines. The experiment was carried out at the Federal University of Santa Maria, Frederico Westphalen Campus, 
under a typical eutrophic Red Latosol, from September to December 2013. The experimental design was a 
randomized complete block design with four replications and four treatments, with experimental plots of 4.0 × 
3.0 meters, totaling 12.0 m². The treatments consisted of four line spaces, 17, 34, 51 and 68 cm. The following 
parameters were evaluated: dry matter, plant height, stem diameter, weight of one thousand seeds and grain yield. 
The spacing of 0.17 m was the one that stood out showing higher yield and agronomic characteristics favorable 
to the crop, such as a smaller stature of important plant from the point of view of a lower lodging and a greater 
production of dry matter, and consequently residual straw for cultivation in succession, this being a basic 
premise in areas under no-tillage system.  
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1. Introduction 
Linseed (Linum usitatissimum) is an annual plant, belonging to the Linaceae family, characterized by a height 
between 30 and 130 cm, straight stems, narrow leaves, linear or lanceolate. Its main product is the oil, used for 
human consumption, composed of Omega 3, Omega 6 and Omega 9 (polyunsaturated fatty acids), besides 
presenting other basic nutritional components and antioxidant compounds, beneficial for health, allied mainly in 
the loss of weight and improvement of intestinal flow due to high fiber concentration (Wood, 1997; Oliveira et 
al., 2012). The oil content of the seeds is between 40-45%, fibers 20-25% and proteins 20-25%, and is also 
widely used by industries in the manufacture of paints, varnishes, PVC plastics, food and personal care products 
(Rabetafika, 2011). 

World linseed production is between 2,300,000 and 2,500,000 tons per year, with Canada being its main 
producer. In South America, the largest producer is Argentina, with around 80 tons/year, while Brazil has a 
smaller production, about 21 tons/year (Almeida, 2009). Because it is not a very demanding regarding farming 
practices, it is often cultivated in succession to corn or soybeans, taking advantage of the residual fertilization of 
these crops, and thus to enable a system of crop rotation, adding economic value, and at the same time keeping 
the soil covered, reducing the erosion process, and promoting nutrient cycling (Soares, 2009). 

The potential of linseed production, as well as many other crops, is affected by the synergy of several factors, 
among them the choice of the most suitable plant arrangement (Tomassoni et al., 2013). The seeding density and 
the spatial arrangement are determinant in the solar radiation intercepted by the canopy. The energy of the solar 
radiation absorbed by the plants is a determinant of the photosynthetic rate and can limit the production, the 
accumulation of biomass and the development of the plants (Caron et al., 2012; Aisenberg et al., 2018). The 
distribution of plants in the crop also affects the incidence of pathogens, by creating microclimates under 
conditions of high plant densities, with high humidity and low air circulation in the lower plant extracts, close to 
the soil (Madalosso, 2010; Carvalho et al., 2016). Silva et al. (2008) observed an increase in disease severity in 
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corn crop, with reduced row spacing, due to better microclimate conditions for the development of pathogens. In 
addition, the interline spacing can also influence the competitive ability of the crop with weeds, placing the crop 
at an advantage in smaller spaces, reducing the amount of radiation reaching the weeds, and the better spatial 
distribution, which allows a better use of resources, such as water and nutrients. 

In Rio Grande do Sul, the cultivation of linseed has aroused interest of many farmers because it presents a high 
commercialization price and is an alternative of rotation in the winter, since, in addition to the production of 
straw, it makes possible a later sowing of the soybean still within the zoning recommended for the crop. 
However, the information about the different spacings and about its agronomic management aiming at higher 
yields is scarce, even the linseed being of great industrial application and of relevant use for man. In view of the 
above, the objective of this work was to evaluate the behavior of brown linseed, subject to different spacing 
between the lines.  

2. Material and Methods 
This study was conducted in the experimental area of the Federal University of Santa Maria, campus of 
Frederico Westphalen, RS, in the year 2013, whose coordinates are 27º23′47.62″ S and 53º25′41.34″ W, at an 
altitude of 566 meters. The climate, according to the classification of Maluf (2000), is of type subtropical with 
wet spring, with annual average temperature of 18.1 ºC and annual rainfall near 1,900 mm. The soil is classified 
as a typical dystrophic red latosol (Santos et al., 2013) with a clayey texture, being cultivated under no-tillage for 
more than 10 years with soybean and corn crops in the summer and wheat and oats, in winter. At the time of the 
installation of the experiment, soil samples were collected at depths of 0-20 cm for soil chemical characterization. 
The following results were found: pH in H2O (1:1) 4.6, SMP index 5.1, clay 650 g kg-1, organic matter 2.7 g kg-1, 
P-mehlich 7.2 mg dm-3, potassium 137 mg dm-3, calcium 2.1 cmolc dm-3, magnesium 1.2 cmolc dm-3, H + Al 8.0 
cmolc dm-3, Al 2.1 cmolc dm-3, CEC 11.6 cmolc dm-3, and a percentage of CEC with bases and Al of 31.3 and 
36.5%, respectively. Six months before the installation of the experiment, limestone was applied for raising pH 
to 6.0 following recommendation of CQFS-RS/SC (2004).  

The treatments consisted of different spacing between lines: 17, 34, 51, 68 cm. The experimental design was a 
randomized complete block design, with four replications, with experimental plots of 4.0 × 3.0 meters, totaling 
12.0 m². 

The experiment was installed under soybean residue. In pre-sowing, the area was desiccated with the glyphosate 
herbicide, and after 30 days, on 09/09/2013, the manual seeding of the brown linseed with a density of 30 kg 
ha-1 was performed. Nitrogen, phosphatic and potassium fertilization were carried out uniformly between 
treatments, by top-dressing, following the recommendation of CQFS-RS/SC (2004). Weed control was done 
manually. The experiment was harvested on 12/18/13. The crop presented a cycle of 101 days, with precipitation 
distribution favorable to the development of the crop. During the course of the experiment 593.2 mm of 
precipitation were recorded (Figure 1). 

The evaluations were: 

Dry matter: An area of 0.25 m2 was sampled in full flowering to evaluate the dry matter of the aerial part of the 
linseed. The samples were dried in an oven with circulation of air and temperature of 65 ºC until reaching 
constant weight. 

Plant height: Measured by the distance between the base of the plant and the upper part of the highest panicle, 
being carried out in 10 random plants within the useful area of each plot. 

Stem diameter: It was carried out in 10 randomly collected plants, with the aid of a pachymeter, being read at 
approximately 5 cm from the base of the plant. 

Weight of one thousand seeds: random sampling and weighing of eight samples of 100 grains of each replicate, 
the values corrected to 13% of humidity. 

Grain yield: Evaluated by manual harvesting of the three central lines, discarding 0.3 m from each end of the 
plot. The trail was made with mechanical equipment. The weight of the grains was corrected to 13% moisture.  
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