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Proper handling of the wheat crop is crucial to obtain the full expression of the genotype potential. 
Among the various management techniques, the spatial distribution of plants and the disposal of the 
same plant in agriculture deserve attention. It is known that the distribution may alter the productivity; 
however, it is uncertain, the technological changes it might entails. With this in view, the aim of this 
study was to evaluate in two wheat cultivars, characteristics of agronomic interest and the 
technological quality of flour depending on the spacing. The experimental design was a randomized 
block with four replications in a factorial 4 × 2. The first factor refers to the spacing: 20, 28, 36 and 40 
cm and the second factor refers to the cultivars:CD 150 and BRS Tarumã. The experiment was carried 
out in Santa Tereza do Oeste, western region of Parana state, in May 2011. The yield and grain moisture 
were reduced with increased spacing of 3.98 and 26.18%. The hectolitre weight, thousand grain weight, 
the moisture of the flour, ash content dry basis, the falling number, and flour color were not affected by 
increasing spacing. Cultivar CD 150 presented lighter color, higher weight hectolitre, lower ash content 
and fewer drop from the BRS Tarumã. 
 
Key words: BRS Tarumã, CD 150, Triticum aestivum. 

 
 
INTRODUCTION 
 
The price paid to the farmer for wheat produced is 
directly linked to the technological qualities it has. Thus, 
to plant a  crop  expecting  to  get  good  productivity  and 

quality, it is necessary to evaluate and determine which 
soil conditions will be most suitable; what the climatic 
condition  of  the  region  is;  which  is  the  most  suitable  
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Figure 1. Average monthly temperature and precipitation chart, from 14/05/2011 to 29/10/2011. Santa Tereza 
do Oeste, Paraná, Brasil. Source: Sistema Meteorológico do Paraná - SIMEPAR (2013). 

 
 
 

cultivar; what cultural practices will be adopted; the 
number of plants per unit area as well as the spacing 
between lines; and finally, the collection and evaluation of 
flour quality. These assumptions which lead to productive 
crops are also crucial in influencing the nutritional and 
technological characteristics of wheat flour. The 
technological quality of flour after the grain has been 
grinded directly influences the quality of the final food 
product which it is used for. There is therefore an 
increase in quality demand by customers from the mills 
(Zardo, 2010). 

According to Fontoura (2005), after choosing the best 
genotype for the desired purpose, proper crop 
management is crucial for the genotype to reach its full 
potential. Among the various management techniques, 
the spatial distribution of plants and their arrangement 
deserve special attention. When creating a microclimate 
with certain characteristics, such conditions can affect 
productivity, either by encouraging direct competition 
between plants, or by indirectly favoring or disfavoring the 
development of disease-causing pathogens. However, 
there are no reports linking the spatial distribution of 
plants and the technological quality of flour. The objective 
of this study was to evaluate the characteristics of 
agronomic interest and the technological quality of flour 
of two wheat cultivars based on the spacing. 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted under field conditions during the 
growing season of 2011, in Santa Tereza do Oeste, western region 
of Parana state, Brasil (25°03'08"S, 53°37'59"W and 749 m asl). 
The soil of the experimental area is classified as eutrophic red 
latosol (EMBRAPA, 2006) and the climate is Cfa according to 
Köppen classification. 

The experiment was conducted in a managed area of tillage on 
corn stover.  The area soil from from 0.0 to 20.0 cm presented the 
following: pH (CaCl2): 5.8; C: 34.0 g dm-3; P (Mehlich 1): 10.3 mg 
dm-3; H + Al: 3.97 cmolc dm-3; K +: 0.22 cmolc dm-3; Ca2 +: 5.4 
cmolc dm-3; Mg 2+: 4.0 cmolc dm-3; CTC (pH 7.0): 13.59 cmolc dm-

3; base saturation (V%): 70.8%. Climate rainfall data and monthly 
average temperature  during  the  growing  season,  were  obtained  

from the meteorological station of Simepar (Figure 1). 
The experimental design was a randomized block design with 

four replications in a factorial 4 x 2 design. The first factor refers to 
the spacing: 20, 28, 36 and 45 cm while the second factors were 
cultivars CD 150 and BRS Tarumã. Each plot had 4 x 2.5 meters 
totaling 10 m2. The plots were composed of different numbers of 
rows; 20, 14, 11 and 9 in accordance with the spacing described 
above. However, the length was the same for all plots (2.5 m) and 
plant density per meter remained between 75 and 80 plants per 
meter. For the evaluations, useful areas of each plot were used, 
neglecting two extreme lines of the portion and 50 cm from each 
end portion, the useful area of each experimental plot varied 
according to the line spacing adopted: 8 9, 7.9, 7.6 and 7.2 m2 
respectively to the line spacing described above). 

The NPK fertilizer was applied during seeding and this was done 
based on the result of soil analysis. This followed the techniques 
established by the Brazilian Commission indications of Wheat 
Research and Triticale for the state of Paraná, 2011. The fertilizer 
was applied in the following distribution: 300 kg ha-1 of 08-20-20 
formula, corresponding to 24 kg ha-1 N, 60 kg ha-1 of P2O5 and 60 
kg ha-1 K2O. 

The cultivars BRS Tarumã and CD 150 were used. To carry out 
seeding, the seeds were treated with imidacloprid insecticide and 
fungicide triadimenol at doses 0.13 and 0.27 L per 100 kg seed 
respectively. Sowing was carried out on 14/05/2011, with 85 seeds 
per meter in order to obtain the density of approximately 75 to 80 
plants per meter. There was no soil preparation, because the area 
had been used in direct seeding system for 8 years in succession 
cultures planting corn in summer and oatmeal in the winter. 
Desiccation of the experimental area was performed 15 days before 
sowing with the use of glyphosate at a dose of 480 g a.i. L-1. The 
seedling in both cultivars emereged six days after sowing. Nitrogen 
fertilization was performed at the beginning of tillering which was 35 
days after emergence (DAE). It was used as top dressing, and urea 
broadcasting was done with doses of 30 kg N ha-1. 

Harvest was done on 17/09/2011 and 29/10/2011. By this time, 
the plants were at the point of harvest. The CD 150 cultivars were 
harvested on 122 days after seedling emergence while the BRS 
Tarumã was harvested on 162 days after seedling emergence. The 
agronomic characteristics evaluated were: grain yield (PRO), 
thousand grain weight (MMG), grain number spike-1 (NGE), spike 
number m-2 (NEM) and plant height (Al). The grain weight test (PH) 
was measured for quality. For the quality of the meal, the following 
factors were considered: (NQ), color (L *, a * and b *), ash on a dry 
basis (CIN), flour moisture (UF) and grain moisture (UG). 

The harvested wheats were measured in order to determine the 
weight (PRO) kg ha-1.  At the same time, the plant’s height was 
evaluated at three random points per plot. The plant was  measured  
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Table 1. Summary analysis of variances: plant height (AL), spike number m-2 (NEM), number of spike-1 grain (NGE), 
thousand grain weight (MMG) and productivity (kg ha-1) (PRO). UNIOESTE / PPGA, Santa Tereza do Oeste, Paraná, 
Brasil, 2011. 
 

Source of variation GL 
Squares average 

AL NEM NGE MMG PRO 

Spacing 3 0.792
ns

 25732.08* 2.54
ns

 0.63
ns

 632590.53* 

Cultivate 1 1123.14* 15400.12* 98.0* 56.34* 992992.78* 

Spacing * Cultivate 3 2.767
ns

 464.04* 3.92
ns

 1.03
ns

 10335.53
ns

 

Block 3 2.477 26.08 2.54 1.60 83493.78 

Error 21 3.691 59.12 5.14 0.77 62762.80 

CV (%)  2.78 12.19 6.91 3.22 12.53 
 

No significant ns. * Significant at 5% level by the F test (p <0.05). 
 
 
 

from the ground to the stalk apex including the awn. The number of 
grains per spike-1 (NGE) was determined with an average of 10 
randomly sampled spikes per plot. The number of spike m-2 (NS) 
was determined by a frame with an area of 1 m2 released at 
random in the useful area of each plot. 

After the threshing quality parameter tests were performed, the 
hectoliter weight (pH) was determined with scale marks Dalle 
Molle®, corrected to 13%, according to manufacturer's 
methodology. The thousand grain weight (MMG) was determined 
by the Seed Analysis Rules (Brazil, 2011).   

Wheat conditioning (pre-grinding humidification) was performed 
according to the 26-10A - AACC (2000) method and wheat flour 
was obtained by grinding the grain mill pilot aid mark Chopin. The 
color was determined using the method 14-22 - AACC (2000). The 
grain moisture (UG) and flour (UF) were determined by the method. 
44-15A - AACC (2000). The ash content of dry basis (CIN) was 
measured using the method. 08-01 - AACC (1995). The falling 
number (NQ) was performed using the method. 56-81B - AACC 
(2000). The data were subjected to variance analysis by applying 
the F test at 5% probability. 

 
 
RESULTS AND DISCUSSION 
 
No significant differences were observed between 
treatments with respect to spacings (productivity), 
cultivars (plant height, grain number spike 

-1
, thousand 

grain weight and productivity) and interaction between 
spacing x cultivar (number of spikes per m

-2
). The 

summary of the analysis of variance is shown in Table 1. 
The plant height, leaf number, the thousand grain 

weight and productivity can vary in magnitude depending 
on the development conditions. When the plant grows in 
low density, generally it becomes greater than a similar 
plant at high density, and often has a different 
morphology.  Despite that the wheat plant showed high 
phenotypic capacity, there was no interaction between 
spacings of x cultvars and plant height. However, there 
were significant differences among cultivars (Table 1), 
and BRS Tarumã showed greater height (74.98 cm) 
when compared to the cultivar CD 150 that had an 
average height (63.13 cm), (Table 2).  Sources et al. 
(2000) confirms the results of the spacing, however, the 
height differs with increase in density in the plantation 
line. 

The number of m
-2

 cultivars of wheat was influenced by 
the interaction spacing of x cultivar. For BRS Tarumã 
there was a linear decrease of the spike number m

-2
 in 

relation to the spacing (Figure 2). The highest average m
-

2
 for this cultivar of wheat was obtained at 421.75 spacing 

of 20 cm, while the lowest average (299, 50) was 
obtained at a spacing of 45 cm. For the cultivar CD 150, 
the curve that best fit the points was the quadratic 
polynomial. According to the data presented in Figure 2, 
it is observed that for the cultivar CD 150, the largest 
number of spikes m

-2
 (382.25) was obtained at a spacing 

of 20cm while the smallest number of spikes (242.25) 
was obtained at a spacing of 45 cm. Thus, it is evident 
that the number of grains per area decreases as spacing 
increases. Among the cultivars, the averages found for 
BRS Tarumã were higher than CD 150 in all analyzed 
spacings. The difference found in the number of spike m

-2
 

can be explained by genetic differences in the cultivars. 
The dual purpose capability found in BRS Tarumã 
demonstrated high ability to tillering compared to cultivar 
CD 150. Since the quadratic found for cultivar CD 150 
shows that there was compensation in the number of 
spikes m

-2
 (spacings 28 and 36 cm) the issue of wheat 

was visibly limited to genetic factors of cultivar. 
Results obtained by Wendt et al. (2006) and Fontes et 

al. (1997) corroborates the results of this test on the 
straight reduction in the number of m

-2
 ears. Gross et al. 

(2012) and Alvarenga et al. (2009) also observed linear 
reduction. The number of grains per ear (Table 2) of BRS 
Tarumã and CD 150 cultivars was not influenced by 
increase in space; however, there were significant 
differences between cultivars. The highest average was 
obtained by cultivar CD 150 (34.56) while BRS Tarumã 
obtained an average of 31.06. 

Results obtained by Fioreza (2011), Sources (1997) 
and Silva and Gomes (1986) corroborate these findings, 
however, increase in density resulted in a decrease in the 
number of grains in the ears. Moreover, Valério et al. 
(2008) obtained similar results with increased spacing; 
however, there was no effect on plant density. The 
thousand grain weight of BRS Tarumã and CD 150 was 
not affected by the change in spacing (Table 2). The best  
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Figure 2. Number of spike m-2 wheat cultivars depending on the spacing. UNIOESTE / PPGA, Santa Tereza do 
Oeste, Paraná, Brasil, 2011. 

 
 
 

Table 2.  Plant height (cm), number of grains per spike-1, thousand grain weight and productivity (kg ha-1) of wheat cultivars 
depending on the spacing. UNIOESTE / PPGA, Santa Tereza do Oeste, Paraná, Brasil, 2011. 
 

Cultivars Plant height (cm) Number of grains per spike
-1

 1000 grain mass Productivity (kg ha
-1

) 

CD 150 63.134
b
 34.560

a
 28.467

a
 1,822.500

b
 

BRS Tarumã 74.983
a
 31.062

b
 25.813

b
 2,174.812

a
 

CV % 2.78 6.91 3.22 12.53 
 

Means followed by the same letter in the column do not differ by F test at 5% probability. 
 
 
 

average was obtained by cultivar CD 150 (28.467) while 
BRS Tarumã showed a value of 25.813 (Table 3). The 
results observed in this study for the thousand grain 
weight are similar to those obtained by Fontes et al. 
(1997) and Gross et al. (2012), which showed no 
correlation between spacing and thousand grain weight. 
However, the study found reduction of this variable with 
increase in plant density. 

In the 2011/2012 harvest, the wheat yield reached an 
average of 2399 kg ha

-1
 in the state of Paraná, while the 

national productivity average was 2672 kg ha
-1

 (Conab, 
2012). In this research, the average productivity 
considering the spacing of 20 cm, was up to 2,400 kg ha

-1 

and, therefore, similar to the Paranamese average for the 
same crop (Figure 3). 

The grain yields were not affected by the spacing 
between cultivar. However, there were significant 
differences among cultivars (Table 1), and, BRS Tarumã 
showed better grain yield (2174.8 kg ha

-1
) when 

compared to cultivar CD 150 which showed a productivity 
of 1822.5 kg ha

-1
 (Table 2). 

On the effect of spacing on the productivity of both 
cultivar grains, there was a quadratic polynomial 
response, which was a decrease in grain yield as there 
was increase in the spacing between rows of cultivation. 
Figure 3 shows maximum  productivity  of  2401.87 kg ha

-
 

in the spacing of 0.20 m and minimum yield of 1773.12 
kg ha

-1
 in the spacing of 45 cm. The results show that the 

wheat plant has a high ability to compensate for voids. 
The tiller offsets the least amount of plants thus causing 
changes in other physiological variables which account 
for grain fillings and such feature is strongly limited by the 
plants genetic ability to issue tillers. 

The results show that although the wheat plant has a 
high ability to compensate for voids by means of the tiller 
emission offsetting the least amount of plants and 
causing changes in other physiological variables, which 
together, account for the grain filling and  such feature is 
strongly limited by the genetic ability of the plant has to 
issue tillers. Thus, a significant increase in space relates 
to the adopted does not imply greater emission of tillers 
to compensate for production. 

Zagonel et al. (2002) and Silva and Gomes (1990) 
found no effect of density on productivity. Moreover, 
Provenzi et al. (2012) found no effect of spatial 
arrangement in grain yield. Since Wang et al. (1997) and 
Fontes et al. (1997) found no quadratic reduction in 
productivity, but rather linear reduction. Table 4 shows 
the values of lightness (L*) and chromaticity coordinates 
a* and b* of wheat flour samples. It can be seen that the 
flour of CD 150 showed a greater average value of L* of 
90, 44 while BRS Tarumã showed  an  average  value  of  
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Table 3. Summary analysis of color (L *, a * and b *), of the flour obtained from different wheat cultivars 
depending on the spacing. UNIOESTE / PPGA, Santa Tereza do Oeste, Paraná, Brasil, 2011. 
 

Source of variation   GL 
Squares average 

L* a* b* 

Spacing 3 0.067370
ns

 0.012886
ns

 0.281504
ns

 

Cultivate 1 10.024003* 0.081003* 27.602450* 

Spacing * Cultivate 3 0.126686
ns

 0.016436
ns

 0.133308
ns

 

Block 3 0.315645 0.005503 0.122246 

error 21 0.209800 0.010365 0.374512 

CV (%)  0.51 25.59 4.92 
 

No significant ns. * Significant at 5% level by the F test (p <0.05). 

 
 
 

 
 

Figure 3.  Wheat cultivars’ grain yield in different spacing. UNIOESTE / PPGA, Santa Tereza do Oeste, Paraná, 
Brasil, 2011. 

 
 
 

Table  4. Color determined by the CIEL *a *b, through the light parameters (L*) and 
chromaticity coordinates (a* b*) of wheat cultivars depending on the spacing. UNIOESTE / 
PPGA, Santa Tereza do Oeste, Paraná, Brasil, 2011. 
 

Genotypes L* a* b* 

CD 150 90.439375
a
 0.347500

b
 11.511875

b
 

BRS Tarumã 89.320000
 b
 0.448125

a
 13.369375

a
 

CV (%) 0.51 25.59 4.92 
 

Means followed by the same letter in the column do not differ by F test at 5% probability. 
 
 
 
89.32 (Table 4). Cultivar CD 150 showed a higher 
chromaticity coordinate a*, than BRS Tarumã while the 
result was reversed for b* chromaticity coordinate (Table 
4). 

In general, flour is considered white if the L* value is 
equal to or greater than 93; a* value less than or equal to 
0.1  and  b* value  less  than  or  equal  to  8.0  (Gutkoski, 

1999) considering these values, cultivar CD 150 is whiter 
than BRS Tarumã. 

In this study, BRS Tarumã and CD 150 cultivars 
showed different result despite that the pigmentation 
values handling and environmental conditions which they 
were exposed to were identical. This result can be 
explained by the fact  that  the  genetic  characteristics  of  
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Table 5. Summary of analysis of variance for hectolitre weight (PH), grain moisture (UG), flour moisture (UF), ash (CIN) 
and falling number (NQ), wheat cultivars depending on the spacing lines. UNIOESTE / PPGA, Santa Tereza do Oeste, 
Paraná, Brasil, 2011. 
 

Source of variation  GL 
Squares average 

PH UG UF Ashes NQ 

Espacing 3 0.488
ns

 0.344* 0.0123
ns

 0.000004
ns

 6.7083
ns

 

Cultivate 1 279.13* 0.067
ns

 0.1116
ns

 0.002113* 15753.12* 

Espacing*Cultivate 3 1.067
ns

 0.028
ns

 0.0133
ns

 0.000021
ns

 25.2083
ns

 

Block 3 1.902 0.034 0.1210 0.000188 12.3750 

Error 21 0.9096 0.076 0.0455 0.000259 47.4702 

CV (5%)  1.27 2.25 1.47 2.62 2.05 
 

No significant ns. * Significant at 5% level by the F test (p <0.05). 

 
 
 

Table  6. Average hectoliter weight (PH), grain moisture (UG), moisture flour (UF), ash dry basis (%) (AS) and falling 
number (NQ) of wheat cultivars according to the spacing lines after conditioning of grains.  UNIOESTE / PPGA, Santa 
Tereza do Oeste, Paraná, Brasil, 2011. 
 

Cultivars PH UG (%) UF (%) NQ AS (%) 

CD 150 77.82
a
 12.26

a
 14.456

a
 314.125

b
 0.606

b
 

BRS Tarumã 71.92
b
 12.35

a
 14.574

a
 358.500

a
 0.622

a
 

CV (%) 1.27 2.25 1.47 2.05 2.62 
 

Means followed by the same letter in the column do not differ by F test at 5% probability. 

 
 
 
the cultivars were different. Cultivar CD 150 is classified 
by breeders as improver wheat (flour lighter than other 
types), while BRS Tarumã is classified as bread type. For 
this variable, there were no studies found that relate to 
different row spacing or planting densities. Rodrigues 
(2012) and Miranda et al. (2011), in managements 
function adopted for culture, they found different 
colorations values, which were affected by wheat 
conditioning method prior to grinding, grinding method 
and storage of flour and storage time. The test weight of 
BRS Tarumã and CD 150 was not influenced by increase 
in spacing, although significant differences between 
cultivars (Table 5). The ash content of the CD 150 
cultivars and BRS Tarumã showed no difference in the 
interaction spacing x (Table 5). The BRS Tarumã showed 
a value of 0.62% which is higher than CD 150, which 
showed a value of 0.61% (Table 6). 

According to Pasinato et al. (2009), high ash content 
can be a result of high extraction, or presence of bran in 
flour, which is indicated by dark colored flour, less 
cooking time and an increase in gluten. Dick and Youngs 
(1988) reported that the ash content as well as moisture, 
protein and falling number values is strongly influenced 
by the growing conditions and harvesting of the crop. 
Such results as the ash content do not corroborate this 
research because the results were not influenced by the 
management system of culture, but, by the cultivars. The 
best average was obtained by cultivar CD 150 (77.8) 
while BRS Tarumã obtained a value of  71.9  (Table 6).  It 

can be said that the pH difference between the cultivar 
CD 150 and BRS Tarumã is related to the genetic 
characteristics of each cultivar. 

Sources et al. (1997) corroborate the results found in 
this study, however, Fontes et al. (2000) found a 
significant difference in pH which was higher in the 
spacing of 24.3 cm. Penckowski (2006) corroborates this 
research and explains that the test weight can be 
attached to the intrinsic characteristics of each cultivar. 
According to the F test for grain moisture (Table 6), there 
was significant difference at 5% probability between 
treatments with respect to spacings. However, there was 
no significant difference in the interaction of cultivar x 
spacing. The observed values as the predicted are 
shown in Figure 4. 

The behavior of grain moisture content compared to the 
spacing were linear (R2 = 0.88). The presented 
regression equation shows that on average, there is a 
decrease of 1.8162% in crop grain moisture for each 
increase of 1.0 cm row spacing. Under the conditions of 
this test, the decision was taken when harvesting the 
beans, in general, met near 12% humidity to avoid 
production losses. According to the values found, it can 
be said that the spatial distribution of the crop plants with 
the added provision in agriculture can lead to 
microclimate changes between plants. Thus, as the 
moisture of the grain is influenced by moisture from the 
ear, it can be said that the microclimate generated 
between  plants   due   to   the   increased   spacing   was  
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Figure 4. Average wheat cultivars grain moisture due to spacing.  UNIOESTE / PPGA, Santa Tereza do Oeste, 
Paraná, Brasil, 2011. 

 
 
 
changed. To date, no studies were found to correlate 
moisture grain spacing. 

The degree of flour moisture after the trial grinding and 
before performance of color tests, ash content and falling 
number are shown in Table 6 which shows that the grain 
conditioning method before grinding was adequate, 
because humidity levels suffered no significant difference 
between treatments. Maintaining the humidity was 
important in the storage of samples and their level did not 
exceed the level permitted by Brazilian legislation (Brazil, 
2011), that is, none of the samples was greater than 
15%. 

The overall average falling number of BRS Tarumã was 
358.50 the 2nd being more than cultivar CD 150, which 
showed a value of 314.12 seconds (Table 6). According 
to the classification of cultivars on tolerance to 
germination in the ear, according to breeders, BRS 
Tarumã is moderately resistant while the cultivar CD 150 
is moderately susceptible to moderately resistant. This 
may explain the possible differences between cultivars. 
Increasing row spacing probably modified the 
microclimate generated between the wheat plants to help 
reduce moisture in the ear more quickly, thus contributing 
to the high number of fall in both cultivars. 

The interpretation of the falling number, equal to or 
greater than 300 s are ideal for the production of pasta 
and bread. Falling number between 250 to 300 s are 
tolerable, but less than 250 s Number featuring low 
quality flour and are used for the manufacture of biscuits. 
These flours have a market price lower than flours 
marketed for bread and pasta. According to the given 
parameters, both cultivars decreased number greater 
than 300 s and can be marketed as flour for bread and 
pasta. As mentioned earlier, the type of wheat is 
classified according to pH values (kg / hl) and NQ 
(seconds). Neglecting the pH  values  already  discussed, 

the 4 types of wheats conditioned to NQ values are: Type 
1: NQ equal greater than 250; Type 2: NQ equal largest 
220; Type 3: NQ equal greater 180 and Type 4: NQ equal 
greater 62. In this test, the genotypes NQ than 250, 
therefore, the classification of the type is related to the 
values observed for PH presented earlier. To date, no 
studies were found relating the number of fall with 
different row spacings. Overall, this study showed that 
increasing the spacing does not influence the 
technological quality of grain and flour produced; 
however, it significantly reduces the grain yield. 
 
 
Conclusion 
 
The grain yield and grain moisture were reduced by 
26.18 and 3.98%, respectively, with increasing spacing. 
The hectolitre weight, thousand grain weight, the 
moisture of the flour, ash content dry basis, the falling 
number and flour color were not affected by spacing. 
Cultivar CD 150 presented lighter color (1.24%), higher 
hectolitre weight (7.58%), lower ash content (2.57%) and 
higher number of loss (12.38%) in relation to farming 
BRS Tarumã. 
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