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Abstract

The soybean production chain is one of the main agribusiness products. In this context, the grain market is
constantly expanding. Thus, it is important to carry out the characterization of soybeans and define their
qualities. The objective of this study was to evaluate the quality of commercial soybean grains in post-
harvest, as well as the economic losses in a crop in the municipality of Mojui dos Campos, Pard. Two types
of cultivars at 4280 (IPRO) and 8644 (IPRO) were used, harvested on different days and plots. Data
collection was carried out by monitoring the post-harvest process. The information regarding the grains
was obtained through the classification report provided by the company accredited to classify the grains.
The methods used were carried out in accordance with the Technical Regulation of Soybeans of Normative
Instruction No. 11, of May 15, 2007, of the Ministry of Agriculture, Pecuaria e Abastecimento (MAPA). Data
were analyzed by PROC TTEST in SAS version 19.0 at a significance level of 5%. The results showed that, in
the period of harvesting of cultivar 8644(IPRO), there was a higher rate of rainfall compared to the days of
harvesting of cultivar 4280(IPRO). The total of discounted grains was 15.101t for the cultivar 4280 (IPRO).
The wet grain is the only parameter responsible for the discount in both cultivars. The total of discounted
grains referring to cultivar 8644 (IPRO) was 30.218t. The wet grains for the cultivar had the highest
classification rate on the fourth day of harvest, with a total of 23.20%, being related to the decrease in the
percentage of broken grains (1.60%) and a higher index of burnt/damaged grains. It is concluded that the
cultivar 4280 (IPRO) presented a lower grain discount compared to the cultivar 8644 (IPRO). Consequently,
cultivar 8644 presented greater economic damage to the property.

Keywords: quantitative classification of grains; moisture; Glycine max; qualitative classification of grains.

Qualidade de graos comerciais de soja e perdas economicas na pds-colheita em lavoura no Oeste do
Para, Brasil

RESUMO

A cadeia produtiva da soja é um dos principais produtos do agronegdcio. Nesse contexto, o mercado de
graos estda em constante expansdo. Assim, faz-se importante realizar a caracterizagdo dos graos de soja e
definir as suas qualidades. O objetivo neste estudo foi avaliar a qualidade de grdaos comerciais de soja na
pos-colheita, bem como as perdas econ6micas em uma lavoura no municipio de Mojui dos Campos, Para.
Foram utilizados dois tipos de cultivares a 4280"""%° e 8644"F9) colhidas em diferentes dias e parcelas. A
coleta dos dados foi realizada por meio do acompanhamento do processo de pds-colheita. As informagdes
referentes aos graos foram obtidas por meio do Laudo de classificagao fornecido pela empresa credenciada
a classificar os graos. Os métodos empregados foram realizados conforme o Regulamento Técnico da Soja
da Instrucdo Normativa N2 11, de 15 de maio de 2007, do Ministério da Agricultura, Pecudria e
Abastecimento (MAPA). Os dados foram analisados pelo PROC TTEST no SAS versdo 19.0 a um nivel de
significancia de 5%. Os resultados mostraram que, no periodo de colheita da cultivar 8644 houve um
maior indice de precipitacdo pluvial em comparacio com os dias de colheita da cultivar 4280""*°. O total de
grios descontados foi de 15,101t para a cultivar 4280"%°). O grio Umido é o tnico pardmetro responsavel
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pelo desconto em ambas as cultivares. O total de grdos descontados referentes a cultivar 86447 foi de
30,218t. Os graos umidos para a cultivar obtiveram maior taxa de classificagdo no quarto dia da colheita
com total de 23,20%, tendo relagdo com a diminuicdo da porcentagem dos graos quebrados (1,60%) e um

maior indice de grdos ardidos/avariados. Conclui-se que a cultivar 428

O(IPRO), apresentou menor desconto

de grios em comparacdo com a cultivar 8644"%°). Por consequéncia a cultivar 8644 apresentou maior dano

econdmico a propriedade.

Palavras-chave: classificacdo quantitativa de grdos; umidade; Glycine max; classificacdo qualitativa de

graos.

Introduction

Soybean (Glycine max) belongs to the
Fabaceae (legume) family, from the Asian
continent, in the region of ancient China, its grain
has a high protein content and a large amount of
essential amino acids for the functioning of the
human body (POLLNOW et al., 2020). In Brazil,
soybean crops reach 37.03 million planted
hectares, representing a production of 126
million tons in the 2019 harvest (CONAB, 2020).

In national and global agribusiness, soy is
one of the crops of great economic importance.
This fact favors the development and structuring
of the international market, the consolidation of
the grain as a source of vegetable protein, and
the emergence of new technologies that enabled
the expansion of exploration in different regions
of the world (HIRAKURI; LAZZAROTTO, 2014;
BUSS et al., 2019).

Soybeans suffer several interferences in
their quality, which can occur in the field, during
harvesting and drying, in processing and storage,
transport and sowing (FRANCA NETO et al.,
2016). Factors that can intensify due to
temperature  extremes during maturation,
fluctuations in relative air humidity, drought,
nutritional and water deficit, occurrence of pests
and diseases, in addition to inadequate
procedures during harvesting, drying and storage,
in addition, the excess of moisture causes
deterioration before harvesting, which can result
in high rates of mechanical damage (VINHOTE et
al., 2021).

The quality of soy beans is the main
parameter for their commercialization and
processing, because when they occur
inappropriately, they affect the price of the
product, a fact that shows that Brazilian
agriculture still does not fully control losses
during the post-harvest, as they suffer
interference of external factors, being physical,
such as temperature, humidity; chemical, such as
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oxygen supply, and biological, such as bacteria,
fungi, insects and rodents (SAATH et al., 2017).

Soybean classification takes place in
accordance with Normative Instruction No. 11, of
May 15, 2007, of the Ministry of Agriculture,
Pecuaria e Abastecimento (BRASIL, 20073;
2007b), which standardizes defects, rules and
limits of soy beans for the commercialization. The
main patterned defects are: burnt grains, hot
grains, moldy grains, fermented grains, sprouted
grains, immature grains, damaged grains, empty
grains. Being classified as greenish, the grains or
pieces of grain with complete physiological
development. Damaged grains represent the sum
of burnt, hot, moldy, fermented, germinated,
immature, damaged by pests and empty grains,
with a tolerance of 8%. Moist grains, those with a
variable proportion of water inside, have a
tolerance of 14% (BRASIL, 2007a).

Thus, soybeans for commercialization
must present normative standards, seeking
quality models for the grains and adequate
processes during their processing, which starts at
harvest and extends throughout the entire cycle,
until its processing, aiming to reduce losses and
reduce the injuries on the grain. In this context,
this study is justified by the need to identify,
according to official standards, the characteristics
of soybeans subject to commercialization,
observing whether market requirements are met
with aptitude and homogeneous quality, spotting
the main injuries present in Soy.

In addition, in the post-harvest, the
classification of grains is essential, as it will
present more consistent responses, which may
be physical, physiological or mechanical,
encouraging the scientific community to use this
tool and aiming to address in a timely manner the
origin of the damage caused by the production of
soybeans in Brazil (VINHOTE et al., 2021).

The hypothesis of this study was that
there are differences in the quality of soybeans



harvested on different days when comparing two
types of cultivars 4280(IPRO) and 8644(IPRO).
Based on this information, the aim of this study
was to evaluate the quality of commercial
soybean grains in post-harvest, as well as the
economic losses in a crop in the municipality of
Mojui dos Campos, Para.

Material and Methods

The study was carried out in a soybean
plantation, located in the municipality of Mojui
dos Campos (022 10' 17" S and 562 44' 42" W), in
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the north of Pard. With a territorial area
equivalent to 4,988,236 km?, the soybean crop
has a total area of 124.63 ha, (59.46 - 4280)
(65.17 - 8644) which was divided into plots
according to the corresponding cultivar and
collection day, which is shown in Figure 1.

Figure 1. Location map of harvesting areas, Mojui dos Campos, Para.
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In this study, two types of cultivars were
used, the 4280(IPRO) and the 8644(IPRO). The
first has greater tolerance to rain at the time of
harvest.

Both cultivars were planted and
harvested on the same type of soil. The soil
texture was characterized by the combination of
clay, silt and sand. Among those, clay was the one
that presented the greatest quantity. According
to the soil analysis report carried out on the
property, the soil can be classified as very clayey.

And so, the necessary corrections,
fertilization and cultural treatments were made
to receive sowing, according to technical
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recommendations, thus adopting the spacing
between rows of 0.45 m, density of 10 plants/m-
1 for the cultivars.

Data collection was carried out for three
days by monitoring the harvest and post-harvest
process until the transfer to the accredited
company responsible for grain classification.

The harvest of both cultivars took place
on different days and plots (Figures 2 and 3),
being fully mechanized, and the harvester
displacement speed was 6 km/h ™.
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Figure 2. Cultivar harvest area, photographed by Drone (Brand Xiaomi, model FIMI X8 SE).

Figura 3. Location map of harvesting areas for cultivar 4280(IPRO) and 8644(IPRO), Mojui dos Campos,

Para.
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Information regarding rainfall during
harvest of soybean cultivars was also collected.
For this, a rain gauge was used.

Information related to the grains were
obtained through a classification report provided
by the company authorized to classify the soy
grains destined for commercialization, based on
their intrinsic and extrinsic qualities.

The methods used were carried out in
accordance with the Technical Regulation of
Soybean Normative Instruction No. 11, of May
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15, 2007, of the Ministry of Agriculture, Pecuaria
e Abastecimento (MAPA), referring to sampling
and the process of obtaining these, standardized
with the values prefixed.

The parameters evaluated are qualitative,
which are characterized according to the defects,
and quantitative, which are related to the levels
of tolerance of the defects found, which are
displayed in percentages.

Classification of soy beans was carried
out in compliance with the current Normative



Instruction following the chronological order as
shown in the flowchart below:
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|

PREPARATION OF A PHOTOGRAPHIC FRAMEWORK
IDENTIFYING EACH DEFECT

To calculate the percentage of damaged
grains, the formula was adopted:

% = damaged grain weight (g) x 100 sample
weight

The total value of damaged groups
represented by burnt (Q), scorched (A), moldy
(M), fermented (F), germinated (G), damaged (D),
immature (1) and empty (C) will be determined by
middle of the formula:

To determine the percentage of foreign
matter and impurities - MEI, the formula will be
used:

% = MElIweight(g)x100sampleweight

To estimate the economic loss caused by
the discount of wet grains, the total weight of the
discounted grains was used, in relation to the
value, in reais, practiced during the month of
May 2021, equivalent at the time of the research
to RS 160.00/sack.

To calculate the economic loss, the

Z (Q+A+M+F+ G+ D+ 1+ C) = Xollowing formula was used:
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19) Discounted total weight / sack weight
(60 kg)
29) Sack value vs. total discounted sacks

After collection, data were tabulated and
later organized in Microsoft Office Excel®
spreadsheets (2016). These were analyzed
statistically by PROC TTEST in SAS version 19.0 at
a significance level of 5%.
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Results and Discussion

Regarding rainfall, it was found that
during the harvest period of cultivar 8644(IPRO),
there was a higher rate of rainfall compared to
the days of harvest of cultivar 4280(IPRO), as
seen in Figure 4.

Figure 4. Rainfall data in the four days of collection for each cultivar.
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The total of discarded grains was 15.101t,
which corresponds to an index of 7.42% grain
discount due to damage to the soybeans for
cultivar 4280 (IPRO), with the wet grain being the
only parameter responsible for the discount.
Table 1 shows the classification of grains.

The total of discarded grains referring to

cultivar  8644(IPRO) was 30.218t, which

Days

corresponds to an 11.24% grain discount rate due
to general damage to soybean grains.

Table 1 shows the classification of grains.
As also observed in the cultivar (4280IPRO), the
wet grain was the only parameter responsible for
the grain discount.

Table 1. Classification of grains, Mojui dos Campos, Para.

Data in % (Cultivar 4280"""?)

Day Moisture Impurities Hot/Damaged Broken Greenish

1 17,16 0,30 2,46 9,16 0

2 18,75 0,65 2,40 8,10 0

3 19,70 0,60 2,85 4,95 0

4 23,20 0,30 4,70 1,60 0

Data in % (Cultivar 8644"""?)

1 21,55 0,75 6,30 6,00 0

2 22,90 0,30 2,55 2,80 0

3 18,43 0,63 3,13 4,40 0

4 19,15 0,70 4,10 4,35 0
Thus, wet grains had a higher with a total of 23.20%, related to the decrease in

classification index on the fourth day of harvest,
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the percentage of broken grains (1.60%) and a



higher index of burnt/damaged grains. In
accordance with the data from the present study,
Lacerda et al. (2003) evidenced the dependence
between grain moisture and rainfall, thus
requiring the chemical desiccation process in
order to dehydrate the grains, since the high
moisture content in the studied plots would not
be ideal for the moment of harvest. Therefore, it
is noted that the water content is extremely
important, as described by Botelho et al., 2016,
Santos et al., 2016 e Khan et al., 2017.

When there was a lower moisture rate
(17.16%) there was an increase in the broken
grain index (9.16%). Corroborating this study,
Marcondes et al. (2005) verified the relationship
between soybean grain moisture and low rainfall,
observing grains with a lower percentage of
moisture. It is noteworthy that the presence of
broken grains is more evident when the grain has
less moisture, making it more easily breakable
(CARRARO et al., 1985). Grains harvested with
humidity above 18% may show damage,
especially during threshing. On the other hand,
grains with a moisture content below the
recommended become more sensitive to
breakage, thus presenting higher levels of broken
grains (FRANCA NETO et al., 2007).

In cultivar 8644 (IPRO) it was also
possible to observe a high moisture content
(22.90%) on the second day, being related to the
decrease in the broken indexes (2.80%).
Corroborating the data described in this study,
Borges et al. (2006) described that the delay in
harvesting on grain yield caused significant
losses, which were mainly influenced by the
rainfall and genetic characteristics of the
cultivars. Furthermore, late harvesting can lead
to the deterioration of the physiological quality of
the grains (DINIZ et al., 2013; XAVIER et al.,
2015). This fact was evidenced in the harvest
period of cultivar 8644 (IPRO), since it was
delayed due to mechanical failures of the
harvester, followed by high rainfall, thus delaying
the ideal time for grain harvest.

The high losses observed during
harvesting in this study may have occurred
mainly due to the high frequency of rainfall
(TSUKAHARA et al.,, 2016). This fact was
evidenced in the harvest of the 8644 (IPRO)
culture, in which the rainfall index was more
intense (Figure 4). Sales (2017) reinforces that
the high frequency of rainfall, associated with
fluctuations in relative humidity and temperature
fluctuations, lead to losses in the physical,
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physiological and sanitary quality of the grains.
Still in this context, Borém (1999) states that
soybean is characterized as an annual crop that
presents variability of morphological
characteristics, being directly influenced by
climatic variables.

The classification showed indexes of
burnt/damaged grains and the presence of
impurities, all within the accepted range. During
classification, burned grains are considered as
one of the most important defects, as the
fermentation process results in the browning of
the grain, reducing its commercial quality
(TEIXEIRA, 2001; BRASIL, 2007b). According to
Souza (2012), when storing grains with a high
percentage of burnt, that is, above acceptable
limits, there are not only economic losses, as
burnt grains have mycotoxins that in small
guantities can affect human and animal health.

In the present study, the presence of
impurities was evidenced in the volumes of
analyzed samples. According to Lourenco (2019),
less than 1% of impurities is associated with a
good adjustment of the machine at the time of
harvest, indexes greater than 1% make it more
difficult to process the grains, making it necessary
to go through more sieves. Botelho et al. (2019)
describe that impurities are classified by the
attribute of the physical quality of the grain,
which refers to the quality of each batch by the
grain and inert material index, number of grains
of other species and harmful grains tolerated and
prohibited.

It was also evidenced that both cultivars
did not show greenish grain rate in the
classification. Thus, Franca Neto et al. (2012)
state that greenish beans are soybeans that have
not reached their physiological development,
which are subject to biotic or abiotic stresses,
which, due to the application of products, end up
presenting  premature death or forced
maturation, producing greenish beans with low
physiological quality. The presence of greenish
grains occurs due to the occurrence of
inadequate temperatures, which accelerate the
translocation of photoassimilates with lower
rates of photosynthesis, which block the
degradation of chlorophyll, resulting in greenish
and poor quality grains (MARCOS FILHO, 2005).

In addition, greenish beans present high
deterioration rates, which can result in reduced
germination and vigor of soybean lots (FRANCA
NETO et al., 2016).



There was the presence of damaged
grains, specifically hot ones. In this context,
damaged grains represent the sum of the grains
that suffered damages during the harvesting
process, comprising the hot, moldy, fermented,
damaged, immature, hollow, germinated and
burnt grains, with a tolerance of 8% in the
commercialization of grains.
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In this study, the economic losses
identified by the grain discount correspond, in
current values, to RS 120,850.66. Of these, the
greatest economic loss corresponded to cultivar
8444(IPRO) (Table 2).

Table 2. Grains and economic losses in reais, Mojui dos Campos, Para, Brazil.

Cultivar Sack weight (kg) Sack value (RS) Economic loss (RS)

428070 60 160,00 40.269,33

86447F0) 60 160,00 80.581,33
Total - - 120.850,66

When performing the statistics of the
data regarding the classification of grains for the
two cultivars under study, it was observed that
there was no significant difference (p>0.05)
between the studied variables, that is, this result
indicates that both cultivars have similarity in

classification of grains, even with the difference
existing in the days of harvest regarding rainfall
(Table 3).

Table 3. Grain classification statistical data for cultivar 4280(IPRO) and 8644(IPRO).

Variables P value
Moisture 0,6380
Impurity 0,2070
Hot/Damaged 0,0860
Broken 0,4236

Note = p value greater than 0.05 has no statistical difference.

Conclusion

Based on this information, it was possible
to identify that cultivar 4280(IPRO) had a lower
grain discount compared to cultivar 8644(IPRO).
Consequently, cultivar 8644 presented greater
economic damage to the property. Regarding
impurities, it was noted that the variable
moisture exceeded the acceptable limits in both
cultivars, it was also found that the days with
higher rainfall caused influence on moisture,
resulting in a reduction in the percentage of
broken grains.

There were no greenish grains, however,
the  classification  showed indexes  of
hot/damaged grains and the presence of
impurities, all within the accepted range, and
moisture was the only factor that contributed to
the discount of soybeans, causing considerable
economic losses for the producer.

As an intervention measure, the use of
grain dryers on the property is recommended, in
order to prevent the soy beans from retaining

Colloquium Agrariae, v. 17, n.6, Nov-Dez, 2021, p. 64-73

high concentrations of water, which, as a
consequence, may cause them to be discounted.
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