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SECAGEM ESTACIONARIA E INTERMITENTE E SUA INFLUENCIA
NA QUALIDADE DASSEMENTESDE SOJA

STATIONARY AND INTERMITTENT DRYING AND THEIR
INFLUENCE ON SOYBEAN SEED QUALITY

L eonardo José Cantelle Gomes'; Thaysa de Farias®; Tereza Cristina de Carvalho?;
Ariadne Waureck*

Resumo: A secagem € um processo que requer muitos cuidados, especialmente no controle da temperatura e
umidade, que se ndo controladas podem causar danos irreversiveis as sementes. Nesse sentido, o objetivo desse
trabalho foi avaliar a qualidade fisica e fisioldgica de sementes de soja em fungéo da temperatura e dos tipos de
secadores, estacionario e intermitente, adotados no processo de secagem das sementes. Na conduggo do trabalho
utilizou-se sementes de sojadacultivar intactaM 5705 IPRO. Apds a col heita, as sementes passaram pelo processo
de recebimento e pré-limpeza, sendo posteriormente submetidas a secagem em secador estacionario eintermitente.
Nos secadores as sementes foram submetidas a temperatura da massa de sementes de 32, 35 e 38°C. As amostras
de sementes foram submetidas aos testes de germinagdo, envelhecimento acelerado (vigor), dano mecanico de
efeito imediato pelo teste de hipoclorito de sodio e pelo teste de tetrazdlio (dano mecanico, umidade, vigor e
viabilidade). O delineamento utilizado foi blocos casualizado, em fatorial duplo (2x3), sendo o primeiro fator os
tipos de secadores e o0 segundo fator astemperaturas. Os dados foram submetidos aandlise de varidncia e as médias
foram comparadas pelo teste de Student Newman Keuls’s. Por meio dos dados obtidos, recomenda-se redlizar a
secagem de sementes de soja em secador estacionério e intermitente em temperaturas de 32 a 38°C sem prejuizos
agerminacdo e ao vigor. As sementes de soja submetidas a secagem em secador estacionario (temperatura 38°C)
eintermitente (temperatura 32°C) pode proporcionar danos mecanicos imediatos e latentes as sementes.

Palavras-chaves: Glycine max. Secador. Germinag&o. Vigor. Dano mecanico.

Abstract: Dryingisaprocessthat requiresalot of care, especialy in controlling temperature and humidity, which
if not controlled can causeirreversible damage to the seeds. I n this sense, the objective of thiswork wasto evaluate
the physical and physiological quality of soybean seeds as afunction of temperature and types of dryers, stationary
and intermittent, adopted in the seed drying process. In conducting the work, soybean seeds of the intact cultivar
M 5705 IPRO were used. After harvesting, the seeds went through the reception and pre-cleaning process, and
were subsequently dried in a stationary and intermittent dryer. In the dryers, the seeds were submitted to a seed
mass temperature of 32, 35 and 38°C. Seed samples were submitted to germination tests, accelerated aging (vigor),
mechanical damage of immediate effect by the sodium hypochlorite test and by the tetrazolium test (mechanical
damage, humidity, vigor and viability). The design used was randomized blocks, in adouble factorial (2x3), with
the first factor being the types of dryers and the second factor being the temperatures. Data were subjected to
analysis of variance and means were compared by Student Newman Keuls's test. Based on the data obtained, it is
recommended to dry soybean seeds in a stationary and intermittent dryer at temperatures from 32 to 38°C without
harming germination and vigor. Soybean seeds subjected to drying in a stationary dryer (temperature 38°C) and
intermittent drying (temperature 32°C) can cause immediate and latent mechanical damage to the seeds.

Key-words: Glycine max. Dryer. Germination. Vigor. Mechanical damage.

! Eng.Agr., Ponta Grossa, PR - Brasil, E-mail: leonardocantelle@hotmail.com
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TEOR DE PROTEINA EM SEMENTESDE CEVADA DURANTE O
ARMAZENAMENTO

LARISSA ANDRENA BINIY;
ARIADNE WAURECK?;

1 Centro de Ensino Superior dos Campos Gerais —
LARISSA ANDRENA BINI?;
2 Centro de Ensino Superior dos Campos Gerais —
ARIADNE WAURECK 2

RESUMO: As condigbes adequadas de armazenamento sdo fundamentais para
manutencdo da qualidade, caso contrério, 0s esforcos anteriores para o desenvolvimento do
material genético e as técnicas para a producdo das sementes ndo serdo validos. Sendo assim,
0 objetivo desse trabalho foi avaiar o teor de proteina em sementes de cevada (Hordeum
vulgare L.), durante o armazenamento. Utilizando sementes de quatro lotes de cultivar BRS
Caué. Cadalote foi oriundo de um campo de producéo de sementes de Ponta Grossa-Parana.O
delineamento utilizado foi inteiramente casualizado em esguema fatorial com quatro
tratamentos e duas épocas de armazenamento com quatro repeticdes.Os resultados obtidos
mostram que houve diferenca estatistica para as épocas de armazenamento, demonstrando
grande reduc&o no teor de proteina das sementes de cevada.

PALAVRAS-CHAVE: Hordeum vulgare. Producéo. Qualidade.

ABSTRACT: Adequate storage conditions are essential for maintaining quality,
otherwise, previous efforts to develop genetic material and techniques for seed production
will not be valid. Therefore, the objective of this work was to evaluate the protein content in
barley seeds (Hordeum vulgare L.), during storage. Using seeds from four batches of BRS
Caué cultivar. Each lot came from a seed production field in Ponta Grossa-Parana. The
design used was completely randomized in a factorial scheme with four treatments and two
storage times with four repetitions. The results obtained show that there was a statistical
difference for the periods of demonstrating a great reduction in the protein content of barley
seeds.

KEY-WORDS: Hordeum vulgare. Production. Quality.

INTRODUCAO
A cevada é ainda empregada em aimentacdo animal como forragem verde e na
fabricacéo de racdo. No Brasil, a malteacéo é o principal uso econdmico da cevada, ja que o
pais produz apenas 30% da demanda da indUstria cervejeira. A producdo para outros fins



nunca se consolidou devido a falta de competitividade em relacdo a outros gréos,
principal mente o milho.

A gqualidade de gréos de cevada para a producéo de malte acaba sendo prejudicada
guando o teor de proteinas no gréo ultrapassa 12%. Valores acima deste teor diminuem o
rendimento e a qualidade de malte cervejeiro. O excesso de proteinas no gréo resulta em
menor teor de amido ede carboidratos fermentesciveis. A menor quantidade de carboidratos
aumenta o tempo de maltagem para que ocorram as modificagdes necessarias neste processo.

O armazenamento tem por objetivo conservar as sementes, preservando suas
caracteristicas fisicas, fisiologicas e sanitarias. Assim também deve acontecer com
armazenamento de proteina.

Um dos problemas do armazenamento das sementes em temperaturas e umidades
inadequadas, € que essas podem sofrer degradacéo de proteinas, carboidratos e lipideos. Uma
das principais funcdes das proteinas nas sementes é prover o nitrogénio para o embrido,
durante a germinacdo e para a plantula, em seu estagio inicial de desenvolvimento (NEDEL,
2003). Segundo Abdul-Baki (1980), um dos primeiros eventos bioquimicos verificados
quando as sementes sdo expostas a condi¢des desfavoraveis do ambiente é o dano a sintese de
proteinas durante o inicio da germinacao.

As proteinas, formadas por uma cadeia de aminoacidos, s8o moléculas essenciais para
manter a estrutura e o funcionamento de todos 0s organismos vivos, sendo as moléculas mais
abundantes e importantes nas células, principamente para a cevada (MAHAM et al. 2002).
Segundo Yal¢n et al. (2007), os teores de proteina nas sementes de cevada oscilam entre 10 %
e 16 %, e os fatores genéticos e ambientais podem influenciar na variagéo.

Algumas pesguisas tém resultados relacionados a variagdo do teor de proteina em
sementes devido ao tempo de armazenamento. Oliveira et a. (2012) verificaram que o
armazenamento por 60 dias resultou na reducdo no teor de proteina em sementes de soja.
Porém, Delafronte et a. (2013) obtiveram resultados contr&rios no armazenamento de
sementes de soja por 12 meses, com aumento no teor de proteinas. Ja Sawazaki et al. (1985)
obtiveram que as porcentagens de proteina em feijdo ndo sofreram alteracBes sensiveis apos
onze meses de armazenamento.

Bortolotto et al. (2008), trabalhando com sementes de arroz, concluiram que 0s
resultados do teor de proteina das sementes relacionaram-se a avaliagdo do pardmetro
fisiologico, porque as proteinas catalisam reagdes quimicas ou servem para formar novos
tecidos nos pontos de crescimento do embrido (Marcos Filho, 2015). Esse fato esta
relacionado a eficiéncia do metabolismo, a velocidade de formago e ao vigor das plantulas.
Segundo Carvalho e Nakagawa (2000) quanto maior o teor de reservas das sementes, maior
serd o vigor das plantul as resultantes.

Porém, para as sementes de cevada, essas informacOes ainda sd0 escassas,
principalmente no que diz respeito a relacéo entre o tamanho das sementes, teor de proteina e
qualidade.

MATERIAL E METODOS

A pesquisa foi desenvolvida com quatro lotes de sementes de cevada (Hordeum
vulgare L.), cultivar BRS Caué, da safra 2013. Cada lote foi oriundo de um campo de
producéo de sementes de Ponta Grossa-Parana.
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DESEMPENHO FISIOLOGICO DE SEMENTES DE CEVADA COM
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RESUMO: O tratamento de sementes € uma pratica que permite protecédo a plantula
ao ataque de pragas e doencas, com alguns casos em acédo na fisiologia das
sementes. Objetivou-se avaliar o efeito do tiametoxam no desempenho fisioldgico das
sementes de cevada (Hordeum vulgare L.) com e sem restri¢cao hidrica. O trabalho foi
conduzido no laboratério de sementes da CESCAGE-PR. As sementes do cultivar
BRS Caué foram submetidas ao tratamento com o bioativador (tiametoxam) sob doses
de 0, 50, 100, 150 e 200 mL para 100 kg de sementes com e sem restricdo hidrica.
As variaveis analisadas foram: germinacdo, 12 contagem de germinacao,
envelhecimento acelerado, comprimento de raiz, comprimento da parte aérea e
comprimento total de plantula. O delineamento experimental foi inteiramente
casualizado em esquema fatorial 2 x 4 (com e sem restricdo hidrica x doses de
bioativador) com quatro repeticdes. Os dados foram submetidos a analise de variancia
e regressdo. O tiametoxam demonstrou agdo positiva no desenvolvimento das
plantulas, sendo a dose de 200 mL para 100 Kg de sementes a que resultou melhor
desempenho fisiol6gico das plantulas.

Palavras-chave: inseticida, neonicotinoides, tiametoxam, tratamento de sementes.

PHYSILOGICAL PERFORMANCE OF BARLEY SEEDS WITH
BIOACTIVATORS ON CONDICTIONS OF WATER RESTRICTION

ABSTRACT: The seed treatment is a practice which allow in the plant protect about
impediment of disease and insect, in some cases it has been occurred action on the
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Abstract

The use of quality seeds becomes crucial in the seed production system. In the production of organic seeds,
there is a need for specific fechniques. Therefore, the objective of this work was to evaluate the applications
of clove, lemongrass, rosemary, eucalyptus, ginger and tea tree essential oils in concentrations of 0; 500; 1.000;
1.500 and 2.000uL L' plus Tween 80 (1%) in distiled water at lettuce seeds. Seed quality was determined by
physical (water content), physiological (germination and vigor) and sanitary parameters immediately after seed
freatment and at 60, 120 and 180 days after storage. The experimental design was a completely randomized
design (DIA), in a éx4 + 1 factorial scheme, with six essential oils and four concentrations + control treatment.
The application of rosemary, ginger and tea essential oils to the letfuce seeds shortly after harvest did not
interfere with germination. The other essential oils resulted in reduced seed germination and vigor. Increasing
the concentration of essential oils, especially clove and lemongrass, reduced seed germination and vigor and
the incidence of fungi. It was concluded that clove, lemongrass, eucalyptus, ginger, rosemary and tea free
essential oils reduced the quality of lettuce seeds and inhibited the development of Alternaria sp. Lettuce
and from 60 days of storage the presence of Cladosporium sp. was not observed in lettuce seeds treated with
lemongrass essential oil at a concentration of 1.000ul L-1, and in the freatment with clove essenftial oil (1.500
and 2.000 pl L).

Keywords: Lacfuca safiva, seed germination and vigor.

Intfroduction

Lettuce (Lactuca sativa L.) is a leafy vegetable
from the Mediterranean region. The plant is autogamous
and the inflorescence is chapter type, the fruit is an
achene, whose seed is linked to the fruit by the region of
the funicular developed from the ovary with a single egg,
and the seeds are the main form of propagation (Sala &
Nascimento, 2014).

The antifungal activities of plant products are
known and used. Essential oils are recommended as one
of the most promising antifungal agents (Kamazeri et
al., 2012; Li et al., 2016; Nerilo et al., 2016). Essential oils
are complex mixtures of volatile substances that include
mainly terpenes, terpenoids, aromatic and aliphatic
constituents, all characterized by low molecular weight
(Bassolé & Juliani, 2012; Xavier et al., 2012).

However, it is essenfial that seed treatment
products control or decrease pathogen infection, but

do not cause reduction in seed germination and vigor.
Vokou et al. (2003) verified reduction of lettuce seed
germination with freatment with tea tree essential oil. This
oil contains more than 40% terpinen-4-ol, which is toxic
depending on the amount used (Hammer et al., 2006).
The objective of this work was to verify the interference
of clove, lemongrass, rosemary, eucalyptus, ginger and
tea free essential oils at different concenfrations on
germination, vigor and sanity of organic lettuce seeds
during storage.

Material and Methods

Organic lettuce seeds (Elisa variety) were
supplied by the Mokiti Okada Foundation Research
Center, produced in 2017. Products application to the
seeds and the seeds analyzes were carried out at UEPG
Seed Analysis Laboratory (State Universityof Ponta Grossa)

in Ponta Grossa - PR.
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Abstract

For seeds organic production the control of fungi with chemical fungicides is not indicated, which requires the
use of biological products. In this sense, the use of essential oils derived from plants is a possibility for
microorganisms control. This study evaluated technical feasibility of applying the essentia oils of clove,
lemongrass, rosemary, eucalyptus, ginger and Tea tree, in concentrations of 500, 1.000, 1.500 and 2.000 uL™ to
organic coriander seeds of the Verdon variety, besides the control. At the beginning of storage and every 60 days
the seeds were evaluated for water content, germination, germination velocity index and root emission, seedling
emergence and seedling emergence speed index, to shoot length, rootlength, total length and sanity. The
experimental design was a completely randomized (DCR), in a 6x4 + 1 factorial scheme, with six essential oils
and four concentrations + control treatment, with four replications for germination and vigor analysis, and eight
replications for sanitary analysis. With increasing concentration of essential oils, there was a linear reduction in
germination and areduction in the incidence of Alternaria sp. using clove and rosemary oils at a concentration of
500 uL L™, eucalyptus at a concentration of 1.500 uL L™ and ginger with 2.000 uL L™. Therefore, it is possible
to use clove and rosemary essential oils up to 500 pL L™ to reduce the incidence of Alternaria sp. without
causing significant reduction in germination.

Keywords: Coriandrum sativum, germination, vigor, sanity
1. Introduction

Coriander (Coriandrum sativum L.) is a leafy vegetable widely used in Brazilian cuisine, especialy in the
Northeast of Brazil, perhaps because of its adaptation, which according to Filgueira (2008) is a specie of tropical
climate. It belongs to the same family as carrots, Apiaceae (Joly, 2002), and is a source of calcium, iron, vitamin
C and A. Its seed is of the diakene type (with two embryos). It is widely used as a condiment and medicinally,
being its form of propagation by seeds (Wanderley Junior & Nascimento, 2010).

Seed quality is essential to obtain vigorous, uniform seedlings and to achieve high productivity and quality,
being fundamental for the producer, because the seed quality favors the production (Nascimento & Pereira, 2007;
Pereiraet al., 2005).

Seed treatment is one of the important steps in maintaining physiological and sanitary quality, constituting one of
the efficient and economical ways to control harmful pathogens to seeds. In organic seed production there is no
use of chemicals such as fungicides, and control of seed-associated pathogens is a major concern for companies,
which makes it essential to conduct research to establish alternative forms of treatment. Therefore, studies with
plant extracts and essential oils aim to find active compounds with broad spectrum of action, low toxicity and
reduced cost (Angioni et al., 2004; Rochete et al., 2003).

Essential oils are considered as natural volatile substances found in a wide variety of plants and are complex
mixtures resulting from the interaction between different classes of compounds such as terpenes, monoterpenes,
sesguiterpenes, aromatic compounds, phenols, aldehydes, ketones, alcohols and esters (Andrés et a., 2012;
Aragdo et al., 2015; Bakkali et a., 2008). Essential oils can be used as an effective method for disease control, as
well as lower risk of environmental and food contamination caused by chemicals (Kamazeri et al., 2012; Xavier
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