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APRESENTACAO

A colecao “Ciéncias Biologicas: Considera¢des e Novos Segmentos” € uma
obra com foco na discussao cientifica, por intermédio de trabalhos desenvolvidos por
autores de varios segmentos da area de ciéncias biologicas. A obra foi estruturada
com 36 capitulos e organizada em dois volumes.

A colecgéo ¢ para todos aqueles que se consideram profissionais pertencentes
as ciéncias biologicas e suas areas afins. Especialmente com atuacdo formal,
inserida no ambiente académico ou profissional. Cada e-book foi organizado de
modo a permitir que sua leitura seja conduzida de forma simples e com destaque no
que seja relevante para vocé. Por isso, os capitulos podem ser lidos na ordem que
vocé desejar e de acordo com sua necessidade, apesar de terem sido sequenciais,
desde algumas areas especificas das ciéncias biolégicas, até o ensino e a salde.
Assim, siga a ordem que lhe parecer mais adequada e util para o que procura.

Com 19 capitulos, o volume 1 relne autores de diferentes instituicoes
brasileiras que abordam trabalhos de pesquisas, relatos de experiéncias, ensaios
tedricos e revisdes da literatura. Neste volume vocé encontra atualidades nas areas
de biologia geral, biologia molecular, microbiologia, ecologia e muito mais.

Deste modo, a colecdo Ciéncias Biologicas: Consideracdes e Novos
Segmentos apresenta progressos fundamentados nos resultados obtidos
por pesquisadores, profissionais e académicos. Espero que as experiéncias
compartilhadas neste volume contribuam para o enriquecimento de novas praticas

multiprofissionais nas ciéncias biologicas.

Edson da Silva
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ABSTRACT: Common beans (Phaseolus
vulgaris L.) is a crop of great economic and social
importance for several countries, especially Brazil,
however, average Brazilian productivity is low due
to several factors, especially diseases, including
anthracnose (Colletotrichum lindemuthianum )
is considered one of the most severe, especially
if infected seeds are used in planting, the main
form of dissemination of the agent over long
distances. This research aimed to evaluate
possible differences in the germination and vigor
of seeds of different common bean cultivars
infected or not by Colletotrichum lindemuthianum
casual agent of Anthracnose. Five common
bean cultivars collected in the State of Mato
Grosso (Pérola, Branquinho, Pitoco Com Rama,
Pitoco Sem Rama and BRS Esplendor) were
used, separated into lots of contaminated and
healthy seeds. The experiment was conducted
at the Seed Laboratory of the Research and
Biotechnology Nucleus (Nupagri) - UEM, in a 5x2
factorial scheme (5 cultivars x 2 conditions) with
4 repetitions of 25 seeds for each cultivar in the
2 conditions (with and without anthracnose) in a
germinator regulated at a constant temperature
of 25° C. The counts were performed on the
5th and 9th days after installation. There was a
significant difference in germination between
healthy and diseased seeds for all variables
analyzed, which were% germination, vigor, health
and non-germinated seeds. For all analyzes,
healthy seeds showed better results.
KEYWORDS: Anthracnose, Seeds, Phaseolus
vulgaris L., RAS.
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QUALIDADE FISIOLOGICA E INCIDENCIA DE Colletotrichum
lindemuthianum NA GERMINAGAO E VIGOR DE SEMENTES DE FEIJAO
COMUM COLETADAS NO MATO GROSSO

RESUMO: O feijao comum (Phaseolus vulgarisL.) € uma cultura de grande importancia
econOmica e social para diversos paises, especialmente o Brasil, entretanto, a
produtividade média brasileira é baixa devido a diversos fatores, especialmente as
doencas, dentre elas a antracnose (Colletotrichum lindemuthianum) é considerada
uma das mais severas, principalmente se forem utilizadas sementes infectadas no
plantio, principal forma de disseminag@o do agente a longas distancias. A presente
pesquisa teve como objetivo avaliar possiveis diferencas na germinagéo e vigor de
sementes de diferentes cultivares de feijao comum (Phaseolus vulgaris L.) infectadas
ou nao por Colletotrichum lindemuthianum agente casual da Antracnose. Foram
utilizadas 5 cultivares de feijao comum coletadas no Estado do Mato Grosso (Pérola,
Branquinho, Pitoco Com Rama, Pitoco Sem Rama e BRS Esplendor), separadas em
lotes de sementes contaminadas e sadias. O experimento foi conduzido no Laboratério
de Sementes do Nucleo de Pesquisa e Biotecnologia (Nupagri) — UEM, em esquema
fatorial 5x2 (5 cultivares x 2 condi¢bes) com 4 repeticbes de 25 sementes para cada
uma das cultivares nas 2 condi¢des (com e sem antracnose) em germinador regulado
a temperatura constante de 25° C. As contagens foram realizadas nos 5° e 9° dias
apos a instalacdo. Houve diferencga significativa na germinagéo entre as sementes
sadias e doentes para todas as variaveis analisadas, sendo elas % de germinacéo,
vigor, sanidade e sementes ndo germinadas. Para todas as analises as sementes
sadias apresentaram melhores resultados.

PALAVRAS - CHAVE: Antracnose, Sementes, Phaseolus vulgaris L., RAS.

11 INTRODUCTION

Common beans (Phaseolus vulgaris L.) is a crop of great economic and
social importance for several countries, especially Brazil, which is the world’s largest
producer and consumer of beans (PAULA JUNIOR et al., 2008), however, productivity
Brazilian average is low due to several factors, especially the diseases that interfere
in the cultivation of this fabaceae (PEREIRA et al., 2004).

Among the several diseases that affect common bean culture in Brazil, the
anthracnose Colletotrichum lindemuthianum (Sacc. And Magnus) Lams stands out.
- Scrib being considered one of the most severe, especially in regions with mild
temperatures, with high relative humidity (MARINGONI e BARROS, 2002; REY
et al., 2009). Anthracnose can cause losses of up to 100% in crops, especially if
infected seeds are used in planting, the main form of dissemination of the agent over
long distances (VIEIRA, 1988; VECHIATO et al., 2001), because it reduces grain
production and quality (CHIORATO et al., 2006).

Infected seeds may be responsible for the fall in their germinative power and
vigor and cause their deterioration in warehouses, reduce the stand in the field,
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introduce pathogens in new areas, besides efficiently distributing initial sources of
infection in the crop (MACHADO, 1988). The pathogen may also have its inoculum
increased, in areas already contaminated, by consecutive planting of infected seeds
(VECHIATO et al., 1997; SARTORI et al., 2004).

Despite the evident risk regarding losses caused by contaminated seeds, the
presence of the pathogen in the seed does not guarantee that it will be transmitted to
the plant after it has germinated, which is justified by the fact that several other factors
influence this possible transmission, such as the amount of inoculum, edaphoclimatic
conditions and the survival time of the pathogen in the seed (SARTORATO e RAVA,
2000; RAVA et al., 2002).

The health test carried out on seeds is of paramount importance, as it provides
information on the levels of incidence of the pathogen that can be used in making
decisions about the control method to be used, such as the possible condemnation
of a lot of seeds (BRASIL, 2009), that is, it determines the sanitary conditions of the
lot.

The physiological quality of the seed is evaluated mainly by the germination
test that determines the maximum germination of the seed, when the conditions are
extremely favorable (POPINIGIS, 1985). According to Krzyzanowski et al. (1993),
the use of seeds of good physiological quality is a key factor in establishing the crop.

In this context, this research aimed to evaluate possible differences in the
germination and vigor of seeds of different common bean cultivars (Phaseolus vulgaris
L.) infected or not by Colletotrichum lindemuthianum casual agent of Anthracnose.

21 MATERIAL AND METHODS

The experiment was conducted at the Seed Laboratory of the Agricultural
Research Center (NUPAGRI) - UEM, in the city of Maringa - PR. Initially seeds of
five common bean cultivars were collected in the state of Mato Grosso, four cultivars
of the carioca type and one of the black type, with samples containing healthy seeds
and infected with the fungus C. lindemuthianum, which causes anthracnose, thus
forming 10 treatments in a 5x2 factorial scheme (5 cultivars x 2 conditions) with 4
replicates each (Table 1). The seeds were stored separately to avoid contamination.
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TREATMENT CULTIVARS CONDITION

T1 Pérola Healthy
T2 Branquinho Healthy
T3 Pitoco Com Rama Healthy
T4 Pitoco Sem Rama Healthy
T5 BRS Esplendor Healthy
T6 Pérola Infected
T7 Branquinho Infected
T8 Pitoco Com Rama Infected
T9 Pitoco Sem Rama Infected
T10 BRS Esplendor Infected

Table 1. List of treatments used to obtain Germination, Vigor and Health Test results.

Germination and vigor test - Each treatment mentioned above was submitted
to a germination test with four repetitions of 25 seeds each, in a germinator regulated
at a constant temperature of 25°C, using as a substrate germitest paper in the form
of a roll, moistened with distilled water in the proportion of 2.5 times the dry substrate
mass (BRASIL, 1992).

The vigor test was conducted together with the germination test, where the
percentage of normal seedlings was determined on the fifth day after the installation
of the experiment. The results were expressed as an average percentage of normal
seedlings, and these values were used to determine seed vigor.

Sanity test - To detect the presence of fungi, as well as their proportions, 100
seeds from each sample were used, divided into four replications of 25 seeds.

For the test, the seeds were arranged in transparent plastic boxes of the
“gerbox” type, previously cleaned with sodium hypochlorite solution (1%) and
alcohol (70%) for the purpose of disinfection. As substrate, two sheets of filter paper
previously sterilized, moistened with distilled and autoclaved water were used.

On the seventh day after the replications were installed, the seeds were
counted, and the seeds on which it was possible to identify the colony or structures
of the fungus C. lindemuthianum were considered infected.

Statistical analysis - The data obtained were subjected to analysis of
variance and the means compared by Tukey’s test at 5% probability using the
computational resources of the Genes software (CRUZ, 2013).

31 RESULTS AND DISCUSSION

For the percentage of seed germination, counting performed nine days
after the implementation of the experiment, there was a significant difference in
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germination comparing healthy seeds with sick ones, where healthy seeds had a
higher germination rate than infected seeds (Table 2). Among the healthy seeds, the
Pérola variety presented a higher germination index when compared to the others,

whereas for infected seeds, the branquinho variety presented a superior result.

Cultivars Healthy Infected
Pérola 94,00Aa 9,50Bb
Pitoco C Rama 86,75 A ab 13,00Bb
BRS Esplendor 85,00 Abc 13,50Bb
Pitoco S Rama 80,50 Abc 15,00B b
Branquinho 78,00Ac 26,75B a

Table 2. Results for germination percentage in count performed nine days after setting
up the experiment.

Means followed by the same capital letter in the lines and lower case in the columns did
not differ statistically by the tukey test at 5% significance.

The germination data are consistent with the results of Silva et al. (2011)
who, studying different levels of inoculum of C. lindemuthianum in beans, in the
cultivar Pérola, also detected higher rates of germination in treatments with lower
rates of inoculation, as well as, lower germination rates as the fungus inoculation
rates increased.

Sobiecki et al., (2014), evaluating different levels of anthracnose incidence
in cultivars of the carioca bean group, found that germination rates decrease as the
level of infestation increases, which is in line with the results found in the present
study.

The germination percentage of healthy seeds is close to those found by Jauer
et al. (2002) that observed in common beans, germination above 80%.

Regarding the health test, significant results were found between sick and
healthy seeds, which did not differ significantly between varieties (Table 3).

Cultivars Healthy Infected
BRS Esplendor 0,75Ba 86,00 Aa
Pitoco C Rama 1,25Ba 87, 75Aa
Pitoco S Rama 1,00Ba 85,50 Aa

Branquinho 0,75Ba 89,00Aa
Pérola 0,00Ba 86,00 Aa

Table 3. Results for the percentage of anthracnose infestation in a count made on the
seventh day after the test was set up - Health Test.

Means followed by the same capital letter in the lines and lower case in the columns did
not differ statistically by the tukey test at 5% significance.
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Machado and Pozza (2005) suggest a tolerance level in common bean seeds
in relation to C. lindemuthianum, from 1.0 to 3.0%, values that are consistent with
those found in the samples of healthy seed lots used in the present work.

Regarding the vigor test, there was a significant difference between healthy
and sick seeds, with healthy seeds having the highest vigor rates, as shown in Table
4. Regarding the comparison between varieties, significant responses were obtained
only among healthy seeds, where the Pitoco com Rama variety showed greater vigor
in relation to the Branquinho variety, however, not differing from the others.

Cultivars Healthy Infected
Pitoco Com Rama 85,75A a 10,00 B a
Pérola 79,00 A ab 550B a

BRS Esplendor 78,00 A ab 1225Ba
Pitoco Sem Rama 76,75 A ab 9,00Ba
Branquinho 69,50 Ab 14,00B a

Table 4. Results for the vigor test in counting performed five days after setting up the
experiment.

Means followed by the same capital letter in the lines and lower case in the columns did
not differ statistically by the tukey test at 5% significance.

Silva et al., (2011), evaluating different levels of inoculation of C.
lindemuthianum in beans, in the cultivar Pérola, found that as the inoculation rates of
C. lindemuthianum in bean seeds increased, the vigor of the seeds reduced, which
was also found by Sobiecki et al., (2014), corroborating the results found in this work.

For the percentage of dead or non-germinated seeds, there was a significant
difference between healthy and diseased seeds, with patients presenting higher
numbers of dead seeds, among which the varieties Pitoco Sem Rama, BRS Esplendor
and Pérola had a higher percentage of non-germinated seeds sprouted (Table 5).

Among the healthy seeds there was no significant difference for the parameter in

question.
Cultivars Healthy Infected
Pitoco Sem Rama 60,00Aa 3,00Ba i
BRS Esplendor 56,75Aa 4,00Ba
Pérola 55,50 Aa 2,00Ba
Pitoco Com Rama 46,00 A ab 1,00Ba
Branquinho 30,35Ab 5,00Ba

Table 5. Percentages of seeds not germinated or killed in counting performed nine days
after the experiment was set up.
Means followed by the same capital letter in the lines and lower case in the columns did
not differ statistically by the tukey test at 5% significance.
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The pathogen can decrease the physiological quality of the seeds when
crossing the integument, producing from a slight discoloration, to lesions in the
cotyledon tissues, causing their death and consequently inducing the seed not to
germinate (YERKES JUNIOR e CRISPIN, 1955; CHAVES, 1980).

The presence of the pathogen in the seeds generally works as a source of
spread of the primary inoculum, which can cause an epidemic in the initial phase of
the crop, which can result in dead seeds and, consequently, less plant population
and less grain production (SANTOS et al., 1996).

41 CONCLUSIONS

Seeds infected with anthracnose have lower germination rates when
compared to seeds without infestation, as well as less vigor and higher rates of non-
germinated or dead seeds.
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Modulacdo 23, 24, 25, 27, 29, 30

N

Neubauer 37, 38, 39, 40, 42
NPK 136, 137, 138, 139

P

Perfil hepatico 83, 84, 86, 89, 91

Phaseolus vulgaris L 121, 122, 123, 128, 137

Praguicidas 83, 84, 85, 86, 87, 90

Primatas 157, 158, 163, 164, 166, 167, 168, 169, 170, 175, 180, 181
Prossimio 156, 163, 164

Q

Quitosana 106, 109, 110, 111, 112, 113, 114, 116, 117, 118, 119
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Recelularizacdo 141, 143, 144, 146

Regeneracgéao celular 141

S

Sacarose 45, 47, 49, 50

Sementes 54, 67, 69, 70, 71, 72, 74, 75, 76, 77, 80, 82, 103, 122, 127, 128, 133,
134, 135, 136, 137, 138, 171, 197

Simbiose 129, 130, 131, 132, 133

Sistema circulatério 148, 150

Soja 92, 93, 94, 95, 97, 99, 100, 101, 102, 103, 104, 127
Struthanthus marginatus 67, 68, 69, 70, 80, 81, 82

T

Toxoplasma gondii 12, 13, 14, 21, 22
Trichophyton 1, 2,7, 8
Tubardao-martelo-liso 148

Tubarao-martelo-recortado 148

\'

Vitex gardneriana 53, 54, 65
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