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PRESENTATION
The Brazilian Congress of Plant Physiology, had as its main objective the dissemination
of knowledge in plant physiology generated in Brazil and abroad. Its main purpose was to bring
together undergraduate, postgraduate students, researchers, teachers and professionals in
the field of plant physiology, promoting scientific, technological and cultural dissemination,
encouraging innovation and the generation of knowledge and partnerships, improving the
quality of scientific production.
The event was promoted by the Brazilian Society of Plant Physiology (SBFV), which
every 2 years counts with the remarkable participation of postgraduates, undergraduates,
researchers, teachers, entrepreneurs and professionals related to the area.
SBFV is a nonprofit scientific society whose main mission is to bring together people
and entities interested in providing greater progress and spreading knowledge of the different
areas of Plant Physiology and its interfaces, officially representing Brazilian Plant Physiology
with similar international institutions, exchange, promote the Brazilian Congress of Plant
Physiology, edit the journal Theoretical and Experimental Plant Physiology, and eventually
other publications of interest, promote conferences, meetings, courses, seminars and debates
related to Plant Physiology, promote actions that make possible projects of interest to Plant
Physiology with the teaching and research support agencies, suggest changes in the syllabus
of Plant Physiology subjects of undergraduate and postgraduate courses and offer subsidies
for the teaching of Plant Physiology.
The XVII Brazilian Congress of Plant Physiology, was held in Cuiabá / MT, from June 9
to 12, 2019. With the Federal University of Mato Grosso - UFMT and the Federal Institute of
Education, Science and Technology Goiano - IF Goiano, main theme: “Food Production and
Sustainability: Challenges for Plant Physiology. During the Congress were held: 01 round table,
11 panels, 06 plenary sessions and 06 mini-courses with national and international
researchers, presentations of 274 scientific papers in poster form and 33 scientific papers in
oral form. The event promoted the integration between students and professionals related to
plant physiology. The lectures effectively contribute to the knowledge of all participants, since
several presentations dealt with themes on the frontier of knowledge and which are not yet
covered in plant physiology textbooks, through their rich technical programming, arousing
interest. in plant physiology.
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PERSONALITY HONORED IN RECOGNITION OF HIS INVALUABLE CONTRIBUTION TO
PLANT PHYSIOLOGY IN BRAZIL

Ph.D. Joaquim Albenísio Gomes da Silveira (UFC - Fortaleza,CE)

The honoree was Prof. Joaquim Albenísio Gomes da Silveira, who is currently a Full Professor
at the Federal University of Ceará, was one of the founders of the Brazilian Society of Plant
Physiology, Chairman of the Organizing Committee of the II Brazilian Congress of Plant
Physiology and elected the 2nd. President of SBFV. He participated in the creation of the
Brazlian Journal of Plant Physiology (1989), currently Theoretical and Experimental Plant
Physiology (Springer, IF 2016 = 1.05). He is Associate Editor of Environmental and
Experimental Botany (Elsevier FI 2016 = 4.27) and reviewer of several foreign magazines. He
has published more than 150 articles (index H = 38 H = 31 in the last 5 years on Google Scholar)
in international journals with JCR and has over 4000 citations. He trained 28 doctors, 35
masters, supervised 10 postdocs.
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June 9, 2019
Activity

08:00 - 10:00

10:00 - 10:30

10:30 - 12:30

12:30 - 14:30

14:30 - 16:30

16:30 - 17:00

17:00 - 19:00

19:00 - 19:40
19:40 - 21:00
21:00 - 22:30

Speaker
Prof. Paulo Eduardo de Menezes Silva –
Short course 1: Plant hydraulics and water use strategies
Instituto Federal Goiano / Campus de Rio Verde.
Short course 2: Chlorophyll a fluorescence as a tool in cultivar selection and
Prof. Eduardo Gusmão Pereira –
abiotic stress monitoring
Universidade Federal de Viçosa / Campus de Florestal.
Prof. Jacson Zuchi –
Short course 3: Evaluation of seed physiological quality
Instituto Federal Goiano / Campus de Rio Verde.
Coffee break
Activity
Speaker
Prof. Paulo Eduardo de Menezes Silva –
Continued Short Course 1: Plant Hydraulics and Water Use Strategies
Instituto Federal Goiano / Campus de Rio Verde.
Continued Short Course 2: Chlorophyll a fluorescence as a tool in cultivar
Prof. Eduardo Gusmão Pereira –
selection and abiotic stress monitoring
Universidade Federal de Viçosa / Campus de Florestal.
Prof. Jacson Zuchi –
Continued Short course 3: Evaluation of seed physiological quality
Instituto Federal Goiano / Campus de Rio Verde.
Break for lunch
Activity
Speaker
Prof. Gustavo Maia Souza –
Short course 4: Electrical signaling in plants
Universidade Federal de Pelotas / Instituto de Biologia.
Prof. Rafael Vasconcelos Ribeiro –
Short Course 5: Modeling the Photosynthetic Process
Universidade Estadual de Campinas Instituto de Biologia /
Departamento de Biologia Vegetal - Fisiologia Vegetal.
Prof. Márcio Rosa –
Universidade de Rio Verde / Fazenda Fontes do Saber
Short course 6: Experimental methods in in vitro crop ecophysiology
Prof. Aurélio Rubio –
Instituto Federal Goiano.
Coffee break
Activity
Speaker
Prof. Gustavo Maia Souza –
Continued Short Course 4: Electrical Signaling in Plants
Universidade Federal de Pelotas / Instituto de Biologia.
Prof. Rafael Vasconcelos Ribeiro –
Continued Short Course 5: Photosynthetic Process Modeling
Universidade Estadual de Campinas Instituto de Biologia /
Departamento de Biologia Vegetal - Fisiologia Vegetal.
Prof. Márcio Rosa –
Continued Short course 6: Experimental methods in in vitro crop
Universidade de Rio Verde / Fazenda Fontes do Saber
ecophysiology
Prof. Aurélio Rubio –
Instituto Federal Goiano.
Sr.º Armando Urenha –
Lecture: The Importance of Technical Assistance in Horticulture
Senar/ MT
Opening Ceremony
Welcome cocktail
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Room
Room 12 - Piso do Sol
Room 15 - Piso do Sol
Room 16 - Piso do Sol
Room
Room 12 - Piso do Sol
Room 15 - Piso do Sol
Room 16 - Piso do Sol
Room
Room 12 - Piso do Sol
Room 15 - Piso do Sol

Room 16 - Piso do Sol

Room
Room 12 - Piso do
Sol
Room 15 –
Piso do Sol
Room 16 - Piso do
Sol
Auditório das Flores Piso da Terra
Auditório das
Flores - Piso da
Terra

June 10, 2019
08:00 - 08:30
08:30 - 09:30

Poster fixation.
Activity

Speaker

Plenary 1: How can plant physiologists contribute to food production in the
context of food security, sustainability and global climate change?

Dr. Alexandre Lima Nepomuceno –
Embrapa / Soja.

09:30 - 10:00

Coffee break and poster presentation.
Activity

10:00 - 10:50

10:00 - 10:50
10:50 - 11:10
11:10 - 11:30
11:30 - 11:50
11:50 - 12:30
12:30 - 14:00
14:00 - 14:50

14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
14:00 - 14:50

14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
16:30 - 17:00
17:00 - 18:00

Room
Auditório das
Flores Piso da Terra

Thematic section: IV Forum on Plant Physiology. Round Table 1: Plant
Physiologist in Brazil: an endangered species? The Paths of Plant
Physiology: Past, Present and Future

Speaker
Mediador: Prof. Gustavo Maia Souza
Universidade Federal de Pelotas
Instituto de Biologia /
Debatedores:
•
Prof. Joaquim Albenísio Gomes da Silveira –
Universidade Fedral do Ceará / Departamento de
Bioquímica e Biologia Molecular;
•
Prof. Arnoldo Rocha Façanha –
Universidade Estadual do Norte Fluminense / Centro de
Biociência e Biotecnologia;
•
Prof. Danilo de Menezes Daloso –
Universidade Fedral do Ceará / Departamento de
Bioquímica e Biologia Molecular.
Speaker
Prof. Rafael Silva Oliveira –
Universidade Estadual de Campinas
Luciano Pereira –
Instituto Agronômico de Campinas

Activity
Thematic section: Water relations.
Panel 1: Ecophysiological analysis of water use strategies by plants
Title: In vivo measurement of embolism using an automated pneumatic
device
Title: Root hydraulic redistribution, osmotic adjustment and stomatal
Marcela Trevenzoli Miranda –
control of leaf gas exchange are modulated by rootstocks in citrus trees
Instituto Agronômico (IAC).
under drought
Title: The K+ leaf accumulation promotes osmotic adjustment in sugarcane
Paulo Cássio Alves Linhares –
plants under drought
Universidade Federal de Lavras
General discussion of the thematic section
Lunch break and poster fixing.
Activity
Speaker
Thematic Section: Reproduction Physiology.
Prof. P.V. Vara Prasad –
Panel 2: Physiology of reproductive development in plants under stress
Kansas State University/ Agronomy Department
factors
Title: Short-term nitrate application protects soybean plants against the
Cristiane Jovelina da Silva –
negative effects of flooding as efficiently as the long-term one
Universidade Federal de Pelotas
Title: Light intensity influences the nitrogen use strategies of Guarea
Halley Caixeta de Oliveira kunthiana seedlings
Universidade Estadual de Londrina
Marco Antônio Menezes Neto –
Title: Ferulic acid: a phenolic with special function in C4 grasses?
Universidade Federal do Pará
General discussion of the thematic section
Activity
Speaker
Thematic Section: Plant Ecophysiology.
Prof. Marcos Silveira Buckeridge –
Panel 3: Systemic Physiology: How Integrative Approaches Can Help
Universidade de São Paulo/ Instituto de Biociências
Understand Plant Behavior
Title: Production environment in the conversion efficiency of solar energy
Alexandrius de Moraes Barbosa –
in sugarcane cultivars
Universidade do Oeste Paulista
Title: Can nitrogen saving on the type II cell wall have contributed to the
Gabriela Ellen Barreto –
ecological success of C4 grasses throughout evolution?
Universidade Estadual de maringá
Luiz Fernando Rolim de Almeida –
Title: The water status regulation in ecological restoration systems
Universidade Estadual Paulista “Júlio de Mesquita Filho”
(UNESP)
General discussion of the thematic section
Coffee break and poster presentation.
Plenary 2: New insights on the plant perception of the biophysical
Dr. Marcelo J. Yanovsky –
environment and its consequences
Fundación Instituto Leloir, Buenos Aires.
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Room

Auditório das
Flores - Piso da
Terra

Room

Auditório das
Árvores - Piso da
Terra

Room

Auditório das Flores Piso da Terra

Room

Auditório das Árvores Piso da Terra

Auditório das Flores Piso da Terra

June 11, 2019
Poster fixation.

08:00 - 08:30
Activity

08:30 - 09:30
09:30 - 10:00
10:00 - 10:50

10:50 - 11:10
11:10 - 11:30
11:30 - 11:50
11:50 - 12:30
10:00 - 10:50

10:50 - 11:10
11:10 - 11:30
11:30 - 11:50
11:50 - 12:30
12:30 - 14:00
14:00 - 14:50
14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
14:00 - 14:50

14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
16:30 - 17:00
17:00 - 18:00

18:00 - 19:30

Speaker
Prof. Gustavo Adolfo Lobos Prats –
Plenary 3: Phenomics, deepening physiological knowledge
Universidad de Talca - Facultad de Ciencias Agrarias /
Departamento de Horticultura.
Coffee break and poster presentation
Activity
Speaker
Thematic section: Ecophysiology of stress.
Prof. Miquel A. Gonzáles-Meler –
Panel 4: Common and distinct responses of tropical and temperate
University of Illinois at Chicago / Department of Biological
grasslands to climate forcing.
Sciences.
Title: Salt stress can be recognized by automatic classification of plant
Gabriel Ricardo Aguilera de Toledo –
electrome
Universidade Federal de Pelotas
Title: The sucrose-to-malate ratio correlates with the faster CO2 and light
Valéria Freitas Lima –
stomatal responses in angiosperms compared to ferns
Universidade Federal do Ceará
Title: Early detection of powdery mildew in tomato plants through
Francine Zaiosc Simmi –
electrophysiological changes
Universidade Federal de Pelotas
General discussion of the thematic section
Activity
Speaker
Thematic section: Functional Ecophysiology.
Prof. Davi Rodrigo Rossatto –
Panel 5: Adaptive and acclimatization structural and functional diversity to
Universidade Estadual Paulista Júlio de Mesquita Filho/
stressful environmental conditions
Depto. de Biologia Aplicada a Agropecuária.
Title: Physiological tolerance in Theobroma cacao seedlings to high
Nelson Facundo Rodriguez López –
cadmium availability in the soil under field conditions
Universidad Industrial de Santander
Title: Leaf fluorescence responses of savanna tree species to low
Ariadne Cristina De Antonio –
temperatures
Universidade Estadual Paulista
Leticia Ferreira de Sousa –
Title: Influence of abiotic stresses on the photosynthesis of Dipteryx alata
Instituto Federal Goiano- Campus Rio Verde
General discussion of the thematic section
Lunch break and poster fixing.
Activity
Speaker
Thematic section: Mineral and carbon metabolism.
Prof. Adriano Nunes Nesi –
Panel 6: Energy Metabolism and Cell Cycle
Universidade Federal de Viçosa/ Depto. De Biologia Vegetal
Title: Photosynthetic pigment content and soybean yield as a function of
Vinicius Ribeiro Arantes –
potassium fertilization
Universidade Estadual Paulista
Camila Pinto da Cunha –
Title: Auxin modulation of primary metabolites in energy cane setts prior to
Laboratório Brasileiro de Ciência e Tecnologia do Bioetanol planting
Campinas,SP
Title: Physiological, metabolic and anatomical characterization of Brazilian
Daniele de Freitas Parma –
Cleomaceae species
Universidade Federal de Viçosa
General discussion of the thematic section
Activity
Speaker
Thematic Section: Stress Physiology.
Prof. Wagner Luiz Araujo –
Panel 7: Plant acclimatization to stress. Understanding signal transduction
Universidade Federal de Viçosa/ Departamento de
and changes in primary metabolism
Biologia Vegetal
Title: Nutritional evaluation in young plants of Schizolobium amazonicum
Andressa Pinheiro de Paiva –
Huber ex Ducke submitted to different dosages of Cadmium
Universidade Federal Rural da Amazônia
Title: Aluminum toxicity induces ABA biosynthesis in tomato grown in
Marina Alves Gavassi –
hydroponics
Universidade Estadual Paulista/Rio Claro
Title: Using metabolomics to reveal physiological strategies of citrus
Simone Ferreira da Silva –
rootstocks under water deficit
Universidade Estadual de Campinas
General discussion of the thematic section
Coffee break and poster presentation.
Activity
Speaker
Prof. Andreas P. M. Weber –
Plenary 4: The evolution and function of C4 photosynthesis
Heinrich-Heine-Universität, Institute of Plant Biochemistry /
Department of Biology.
SBFV Ordinary Assembly.
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Room
Auditório das Flores Piso da Terra
Room

Auditório das Flores Piso da Terra

Room

Auditório das Árvores Piso da Terra

Room

Auditório das Flores Piso da Terra

Room

Auditório das Árvores Piso da Terra

Room
Auditório das
Flores - Piso da
Terra
Auditório das Árvores Piso da Terra

HORA
08:00 - 08:30

June 12, 2019
Poster fixation
Activity

08:30 - 09:30
09:30 - 10:00

10:00 - 10:50

10:50 - 11:10
11:10 - 11:30
11:30 - 11:50
11:50 - 12:30
10:00 - 10:50

10:50 - 11:10
11:10 - 11:30
11:30 - 11:50
11:50 - 12:30
12:30 - 14:00
14:00 - 14:50

14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
14:00 - 14:50
14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:30
16:30 - 17:00
17:00 - 18:00
18:00 - 18:30

Plenary 5: Exploring beneficial microbe-plant interactions for agricultural
production: effects on soil and plant health

Speaker
Prof. João Lúcio de Azevedo.
Universidade de São Paulo, ESALQ.

Pausa para café e apresentação de pôster.
Activity
Speaker
Thematic section: Ecophysiology of symbiotic interactions.
Prof. Arnoldo Rocha Façanha –
Panel 8: Moonlighting Proton Pumps - A system of energy transduction and
Universidade Estadual do Norte Fluminense Darcy Ribeiro/
ionic signals with multiple functions in plant development and symbiotic
Laboratório de Biologia Celular Tecidual
interactions.
Title: Distinct roles of two major expressed plasma membrane H+-ATPase
Marcus Vinícius Loss Sperandio –
isoforms in rice: growth and nitrogen accumulation
Universidade Federal Rural de Pernambuco
Title: AtAREB1 overexpression in cotton enhances water use efficiency but
Ana Karla Moreira Lobo –
not improve growth in response to mild drought
Universidade Federal do Ceará
Title: Net photosynthetic rate of Coffea arabica cv. Arara in different parts
Lissa Vasconcellos Vilas Boas –
of the canopy
Universidade Federal de Lavras
General discussion of the thematic section
Activity
Speaker
Thematic section: Ecophysiology of symbiotic interactions.
Dr. Jerri Édson Zilli –
Panel 9: Importance of biological nitrogen fixation for the sustainability of
Embrapa/ Agrobiologia
Brazilian agriculture
Title: Inoculation of rice plants with rhizospheric bacteria promotes cold
Eduardo Martins de Souza –
tolerance and anticipates grain ripening
Universidade do Vale do Taquari
Title: Development and productivity of maize inoculated with Azospirillum
Deise Cadorin Vitto –
brasilense and fertilized with poultry manure
Universidade Estadual do Oeste do Paraná
Title: Nitrogen utilization efficiency during luxury consumption and early
Fabrício E. L. Carvalho –
deficiency is improved by sustaining nitrate reductase activity and
Universidade Federal do Ceará
photosynthesis in cotton plants
General discussion of the thematic section
Lunch break and poster fixing.
Activity
Speaker
Thematic section: Growth and development, growth regulators and
Prof. Paulo Mazzafera –
secondary metabolism.
Universidade Estadual de Campinas/ Instituto de Biologia,
Panel 10: Biostimulants: Do They Work? And how do they work?
Depto. de Fisiologia Vegetal
Title: A systems biology approach to study secondary cell wall deposition
Igor Cesarino –
and lignin metabolism in C4 grasses
Universidade de São Paulo
Title: Annona emarginata grown with calcium variation and mechanical
Felipe Girotto Campos - Universidade Estadual Paulista,
damage
Botucatu
Title: Clonal propagation and biochemical profiles related to adventitious
Cibele Tesser da Costa - Universidade Federal do Rio Grande
rooting of Passiflora suberosa L.
do Sul
General discussion of the thematic section
Activity
Speaker
Thematic section: Physiology and biochemistry of stress and postharvest.
Prof. Elizabeth Waters - San Diego State University /
Panel 11: New insights on the effect of heat on plants.
Department of Biology.
Title: Fruit-specific overexpression of PHYTOCHROME B2 increases βFrederico Rocha Rodrigues Alves –
carotene and lutein content in tomato
Universidade de São Paulo
Title: Use of modified atmosphere in postharvest conservation of
Ana Maria Mapeli –
Anacardium humile A. St.- Hil.
Universidade Federal do Oeste da Bahia
Title: Analysis of the effects of plant regulators on the composition and size
Suélen Steinheuser Hellmann –
of blueberry fruits (Vaccinium myrtillius)
Universidade Estadual do Centro Oeste do Paraná
General discussion of the thematic section
Coffee break and poster presentation.
Plenary 6: How novel research in postharvest biology and technology will
Prof. Steven A. Sargent –
contribute to reducing food losses?
University of Florida / Horticultural Sciences Department.
Closing Ceremony

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Page 10 of 326

Room
Auditório das
Flores Piso da Terra
Room

Auditório das Flores Piso da Terra

Room

Auditório das Árvores Piso da Terra

Room

Auditório das Árvores Piso da Terra

Room

Auditório das Flores Piso da Terra

Auditório das Flores Piso da Terra

POSTER SESSION
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PLANT GROWTH
AND DEVELOPMENT
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Papaya adaptability over conditions in Santo Antônio de Leverger
Victor Vinicius de Oliveira, Glaucio da Cruz Genuncio , Rafael Campagnol, Davidson Henrique
Cordeiro , Aline Hoffmann Schultz, Hellen Izabela de Souza Alves,
UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ, UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ,
UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ, UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ,
UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ, UNIVERSIDADE FEDERAL DE MATO GROSSO - CUIABÁ,

Due to the edaphoclimatic conditions of Mato Grosso, fruticulture is a sector of high
potential of growth and development. Therefore, physiological and agronomic researches
which stimulate the increase of the productive area and productivity collaborates in the
establishment of fruticulture in the state and consequently, favores the increase of
employment and income for family based farmers. This study aimed to evaluate growth
and development responses of the Carica papaya, Bela Nova variety. Three types of
densification influence in the cultivation line were tested, 1,5, 2,0 and 2,5 m between
plants, with 3m between flowerbeds. It was adopted a completely randomized design
with eight replications and two plants per experimental plot. The spacing of three meters
between plants differed significantly from the others. The plants presented better
development, reaching average fruit variables higher than the obtained in other
treatments. One can verify averages of: fruit mass of 2.2 kg. fruit length of 20.75 cm and a
fruit diameter of 121.86 mm. It concludes that, for productivity gains, the planting of
papaya, Bela Nova variety, should be carried out in 3 m x 3 m spacing, for the
edaphoclimatic conditions of Santo Antônio de Leverger.
Keywords: Densification, Production, Productivity, ,
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Agronomic biofortification of lettuce with zinc
Túlio Silva Lara , Marcos Diones Ferreira Santana, Haroldo Sá Miranda Júnior, Beatriz Costa de
Oliveira Queiroz Souza, Ivan Alves dos Santos Júnior ,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

Zinc (Zn) interacts with approximately 10% of all proteins in the human body, which
corresponds to approximately 3000 proteins, with structural, functional and regulatory
functions. In plants, Zn is directly related to plant growth, since Zn is required for the
synthesis of tryptophan, the precursor amino acid of indolylacetic acid, one of the
phytormonium responsible for plant growth. Zn enters plants primarily via absorption of
divalent cation (Zn2+) and monovalent cation (ZnOH+). The recommended dietary
allowance (RDA) of Zn for adults is 15mg day-1. Zn deficiency is associated with retarded
growth, impaired brain development, increased susceptibility to infectious diseases such
as pneumonia and diarrhea, besides the reduced physical performance. Due to the
necessity of daily Zn intake, the objective of this work is to increase zinc levels in lettuce
plants, by way of technique of agronomic biofortification, through foliar fertilization. The
Zn doses used were 0% (control), 0.25%, 0.50%, 1.00% and 2.00% (w/V Zn). The source
used to provide the zinc to plants was zinc sulfate heptahydrate (ZnSO4.7H2O), applied
twice at 20 days and 30 days after transplanting. The lettuce was cultivated in flowerbed,
located at the Federal University of Western Para, at the Tapajos Unit, in the city of
Santarem, PA. The growth of the plants was evaluated through the relative growth rate
(RGR). The application of the Zn solution of 2.00% provided a Zn concentration of 321 mg
Zn kg-1 MS, while for the control was observed at concentration of 214 mg Zn kg-1 MS,
that is, an increase of 50% in the Zn content. Already, species such as rice and corn
promote an increase of approximately 27% and 9%, respectively, also through foliar
application. The application of Zn did not influence the TCR, the values observed were
between 0.18 and 0.20 g g-1 day-1, that is, even with the increase of the Zn content in
lettuce leaves, and there was no toxicity in the plant. Finally, the foliar application of Zn
solution of 2.00% increased the Zn content, demonstrating that the agronomic
biofortification of lettuce with Zn is an accessible and efficient technique for supplying Zn
to the population.
Keywords: Food safety, essential elements, vegetables, productivity,
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Alternative staining for arbuscular mycorrhizal fungi
Manoel Kledson Azevedo Barbosa, Marcos Diones Ferreira Santana , Túlio Silva Lara,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

Arbuscular mycorrhizal fungi (AMF) may be used in agriculture to increase the tolerance
of plants to biotic stresses and crop yields, even when using smaller doses of fertilizer.
Studies with FMAs are still limited in the Northern region of Brazil, due to the
dangerousness and the value of the chemicals used for staining of AMF, such as potassium
hydroxide (KOH), hydrochloric acid (HCI) and Trypan Blue. The objective of this study is
to propose an alternative and efficient methodology for staining of AMF. For study of
staining of AMF, they used cowpea roots grown for 15 days in soil with the AMF Glomus
genre. The roots were immersed in sodium hydroxide solution (NaOH) 10% (commercial
caustic soda) and submitted to boiling in water bath for 15 minutes. Then the roots were
washed in running water and immersed in acetic acid (commercial vinegar) for 1 minute.
Finally, the roots were divided into three tubes, each with specific dye, and brought to
boiling in water bath for 5 minutes. The dyes used were açaí pulp and blue food dye
(Arcolor®) diluted in acetic acid, both at 5% (v / v). In alternative methodology, NaOH
replaced KOH and vinegar replaced HCl. For the control were used KOH, HCl and 0.05%
Trypan Blue. The typical structures like hyphae, spores, vesicles and arbuscules were
quantified and the values submitted to the analysis of variance, and subsequent Tukeys
test (P < 0,05). Both dyes were effective in staining of the structures of the AMF in bean
roots, with no statistical difference for the Trypan Blue, the average value of quantified
structures for both treatment were Hifas= 111, Spores= 14, Vesicles= 4. However the açaí
presented the best contrast between fungus and plant tissue, and the only one where it
was possible to observe arbuscules (15 strutuctures). The methodology with NaOH, acetic
acid and açaí pulp for staining of AMF structures was efficient and was shown to be
equivalent to conventional methodology.
Keywords: Tripan blue, Acai berry, Productivity. , ,
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Analysis of alterations in architecture of irrigated rice plants as a
function of fertilization
Letieri Rebelato Marasca, Robson Ferreira Costa Junior, Simone Francieli Guarnieri, Pedro
Morosov Alonso, João Victor Da Silva Dias, Magdiel Josias do Prado, Nelson Mario Banga, Diana
Medina Espinoza, Rachel Vieiras Paes de Barros, Carmen Eugenia
UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT,

In São Pedro de Joselândia, in the Pantanal Mato-Grosssense, residents cultivate two noncommercial rice materials that remained in this community by cultural heritage. The
agronomic evaluation of these materials will allow to identify possible attributes for the
expansion of the genetic bank of rice for the purpose of breeding of these species. Within
this context, the objective of this work was to identify whether or not there are changes
in the architectural pattern in two non-commercial rice plant materials submitted to three
levels of N, P and K fertilization. The experiment was carried out in a greenhouse, with
two commercial non-commercial rice (Branquinho and Vermelhinho) materials and the
applied fertilization corresponded to 1.5 times the recommendation for cultivation in the
open field (N, P, K), concentrations that vary twice the recommendation for cultivation in
open field. Leaf length, leaf width, angle of insertion of the leaf limb on the stem of the
plant and leaf area were measured. The results showed that in both rice varieties,
Branquinho and Vermelho, height growth was affected by fertilization. As the amount of
fertilizer applied increased, the plants also increased in size. The same trend was
observed for plant height and leaf area. Thus, for the plant architecture effect, the option
for the duplicate dose of the N, P and K fertilization recommendation seems to be the most
suitable for potting the studied varieties.
Keywords: Fertilization Levels, Oryza sativa L, Architectural Pattern, ,
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Analysis of fluorescence transients of chlorophyll “a” in young plants
of Theobroma cacao subjected to flooding
Jeane Crasque, Sara Dousseau Arantes, José Altino Macho Filho, Basílio Cerri Neto, Antelmo Ralph
Falqueto, Rizia Joyce Costa, Lucio de Oliveira Arantes , Guilherme Augusto Rodrigues de Souza,
UFES, Incaper, Incaper, UFES, UFES, Incaper, Incaper, UENF,

Cacao flooding is common in hydromorphic soils, regions with high rainfall rates or in
areas of excessive irrigation. The occurrence of flooding in the cultivated areas can affect
the cacao, since the promoted hypoxia causes diverse physiological, biochemical and
morphophysiological responses of the plants, in many cases being able to lead to the death
of the plants. Therefore, the objective was to evaluate the chlorophyll fluorescence “a” in
young plants of Theobroma cacao due to the period of flooding. The experiment was
conducted in completely randomized greenhouse conditions with the clonal genotypes
TSH-1188 as a graft and CCN-51 graft, where to carry out the simulation of flooding the
seedlings were placed in buckets, in which they were filled with water up to the height
corresponding to about 1 cm above the collection of the plants and submitted to flooding
treatment (0, 2, 4 e 8 days). To evaluate the emission of chlorophyll fluorescence at foliar
level, transient fluorescence evaluations of chlorophyll “a” (Handy-PEA, Hansatech,
Northfolk, UK), em sheets adapted to the dark, 30 minutes. The OJIP curve represents
chlorophyll fluorescence “a” occurring a typical increase of the initial fluorescence level
Fo to the maximum level Fm in the course of days. The plants presented under flooding
stress, therefore there is a positive deviation for the data displayed in the K band. The
increase in fluorescence intensity showed evident formation of the K band with a more
pronounced peak under the eighth day of flooding. It was possible to observe by the
kinetics the presence of the positive L band in relation to the control. It is concluded that
there was a decrease in the energy connectivity between the FSII units, as well as the
oxygen evolution complex were affected by flooding.
Keywords: OJIP curve, cocoa, photosynthesis, ,
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Analysis of the gene expression of ethylene biosynthesis in pineapples
under effect of Ethrel
Andrea Jaramillo Mesa, Rafael Oliveira Moreira, Maita Ávila, Iasminy Silva Santos, Antonio
Chalfun Júnior,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidad de Ciego de Avila, Universidade Federal de
Lavras, Universidade Federal de Lavras,

Pineapples (Ananas comosus), a monocotyledon species of Bromeliaceae family, plays an
important economic role in developing countries like Brazil, one of the largest global
producers of this species. However, in Brazil, crop yield is still low compared with other
producing countries, and among the factors that can affect productivity is uneven
flowering. Synchronization of pineapple flowering in the field is extremely important for
the industry and the use of flowering inducing substances, such as ethylene synthesis
stimulator, is a technology that can be adopted as part of the culture of management
aiming the floral induction. In this context, the aim was to characterize the gene
expression of the ethylene biosynthesis route under the influence of Ethrel 720®
application on Smooth cayenne pineapples. The completely randomized design consisted
of two treatments: control and Ethrel 720®, in which D leaves, were collected from the
four biological replicates for each treatment, by collection time. RNA extraction and cDNA
synthesis were performed to determine the difference in the relative expression by RTqPCR of the genes at 0h, 6h, 12h, 18h and 24h of application of the treatments. The
expression levels of the AcACS gene were similar in both treatments whereas the
expression of the AcACO gene was approximately 30x greater than the control 12 hours
after treatment with Ethrel. Expression of AcACO was enhanced after floral induction, but
the levels of AcACS transcripts remained almost invariant during the experiment. This
increase in the expression of AcACO may indirectly indicate a greater conversion of ACC
(1-carboxylic acid-1-aminocyclopropane) to ethylene and, consequently, a positive effect
on the stimulation of floral induction of pineapple. However, flowering is a step that
includes several other genes in a complex signaling network and the responses and
interactions of these genes under the effect of Ethrel application are not yet well
elucidated.
Keywords: pineapple, flowering, RT-qPCR, ,
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Annona emarginata grown with calcium variation and mechanical
damage
Felipe Girotto Campos, Maria Ap Ribeiro Vieira , Carmen Sílvia Fernandes Boaro,
UNESP-IB, Botucatu, UNESP-IB, Botucatu, UNESP-IB, Botucatu,

Calcium presents structural function in the cell wall, it acts in the maintenance of the
stability of the plasma membrane and is secondary messenger, involved in the regulation
of physiological processes of development and in responses to stresses. In mechanical
damage, reactive oxygen species (ROS) help the opening of Ca2+ channels and momentary
increase of the ion in the cytoplasm generates a signal cascade, which acts on several
physiological processes, which can accelerate plant growth and development. The
objective of this study was to investigate the influence of calcium variation and
mechanical damage on the growth of Annona emarginata. For that, the quantitative
growth (net assimilatory rate, NAR and relative growth rate, RGR) of cultivated plants
with 0, 2 and 4 mM Ca2+, submitted or not to the mechanical damage, accomplished by
means of removal of three branches of the plant. The evaluations were carried out in five
moments after the mechanical damage, that is, half an hour later (0) and the 15, 30, 60
and 90 days. The experimental design was randomized blocks with four repetitions in a
factorial scheme. The plants cultivated without calcium and in the presence of mechanical
damage showed a faster growth, observed by the decrease of the NAR and RGR, which can
be related to ROS responsible for accelerating growth. In the plants cultivated without
calcium supply and without mechanical damage the growth was slower, with NAR and
RGR constant. The plants cultivated with calcium and mechanical damage also maintained
constant growth, which may suggest that the presence of ROS and calcium, directed
resources to overcome stress. On the other hand, the plants cultivated with calcium and
without mechanical damage showed a rapid growth with a marked decrease in NAR and
RGR. It is concluded that in Annona emarginata the mechanical damage without calcium
induces growth and in the presence of the element contributes with vegetal restoration.
Keywords: Annonaceae, secondary messenger, primary metabolism , growth analysis,
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Auxin modulation of primary metabolites in energy cane setts prior to
planting
Camila Pinto da Cunha, Luis Guilherme Furlan de Abreu, Maria Carolina de Barros Grassi, Juliana
Aparecida Aricetti, Eduardo Caruso Machado, Gonçalo Amarante Guimarães Pereira, Juliana
Velasco de Castro Oliveira,
Brazilian Bioethanol Science and Technology Laboratory (CTBE), Brazilian Center for Research in Ener, Brazilian
Bioethanol Science and Technology Laboratory (CTBE), Brazilian Center for Research in Ener, University of Campinas
(UNICAMP), Institute of Biology, Department of Genetics, Evolution, Microbiol, Brazilian Bioethanol Science and
Technology Laboratory (CTBE), Brazilian Center for Research in Ener, Agronomic Institute of Campinas (IAC), Center R&D
in Ecophysiology and Biophysics, Laboratory of Pla, University of Campinas (UNICAMP), Institute of Biology, Department
of Genetics, Evolution, Microbiol, Brazilian Bioethanol Science and Technology Laboratory (CTBE), Brazilian Center for
Research in Ener,

Energy cane (Saccharum spp.) is a bioenergy crop, showing rusticity, high bud sprouting
rates and increasing yield in ratoon cycles even in marginal lands. During the
establishment stage (plant-cane cycle), energy cane has a tendency for low root:shoot
ratio, which might hamper the ability to cope with stress. Auxin (IAA) is known to
modulate bud sprouting and stimulate rooting in sugarcane. Hence, we treated a slow and
a fast bud-sprouting energy cane cultivars with auxin or control (water only) for 6 hours
prior to planting and evaluate: (i) growth-related parameters upon bud outgrowth,
including biomass partitioning between shoot and root; and (ii) metabolic profiling using
two different techniques (GC-TOF-MS and RMN) to characterize the effect of auxin and
water imbibition on setts and identity metabolite markers of bud inhibition and
outgrowth. We observed that auxin inhibited shoot growth and promote rooting in setts.
Metabolomics allowed the correlation of lactate, succinate, aspartate-family amino acids
with bud fate upon auxin stimulus. The involvement of metabolites in oxygen and energy
status were also described. Our results promise a better understanding on how IAA
contribute to the trade off between shoot and root development in plantlets with
implications to better acclimatization and yield under water stress.
Keywords: auxin, phytohormone, metabolomics, cane hybrids, vegetative propagation
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Biometry of seedlings of Bertholletia excelsa in different growth
conditions
Laura Cristina Raiher de Souza Boeno, Andréa Carvalho da Silva, Kalisto Natam Carneiro Silva,
Luana Bouvié, Daniela Roberta Borella, Aisy Botega Baldoni ,
Universidade Federal de Mato Grosso - Sinop, Universidade Federal de Mato Grosso - Sinop, Universidade Federal de Mato
Grosso - Sinop, Universidade Federal de Mato Grosso - Cuiabá, Universidade Federal de Mato Grosso - Cuiabá, Embrapa
Agrossilvipastoril - Sinop ,

Biometry of seedlings of Bertholletia excelsa in different growth conditions Boeno LC1,
Silva AC1, Silva KNC1, Bouvié L2, Borella DR2, Baldoni AB3. 1Institute of Agrarian and
Environmental Sciences, Federal University of Mato Grosso (UFMT), Sinop, MT, Brazil; Email: lauraboeno@hotmail.com; 2Program of Post-Graduation in Environmental Physics,
Institute of Physics, UFMT, Cuiabá, Brazil; 3Embrapa Agrossilvipastoril, Sinop, MT, Brazil.
Brazil nut presents fundamental importance among the non-timber products of the
Amazon region, demanding more information about the management of this species and
its cultural treatment when domesticated.The objective of this study was to determine the
morphometry of growth variables in Brazil nut tree seedlings in different root growth
containers and different dates of seed collection. As the seedlings were found in
suspended table, in a vivarium with 50% solar interception, at Embrapa
Agrossilvipastoril, Sinop-MT. Between January and February 2019, a total height (cm),
diameter (mm), number of leaves, and determined leaf area (AF) were measured by
means of length and width (cm) measurements. All the leaves of the seedlings, being the
seedlings of different ages (harvest 2016 and 2017), and in the containers of 11 and 21
liters of volume, organized in a completely randomized design, with 15 plants per
repetition in each treatment, totaling 60 plants. Was used an equation AF = {0.8743 * [(C
* L) 0.9790)]} - 1.84 in the limbo area . Through the analysis of variance and Tukey test
(5%), can be seen that the comparison was not significant on the leaf area, age and on the
number of leaves. However, the interaction between the age and vessel series was
significant for the variables of FA, total height and diameter of the seedlings. For the brasil
nuts seedlings the container it is a limiting parameter of the initial growth variables. Key
words: brasil nuts, leaf area, height, equation, growth. Acknowledgments: CAPES
(Financing Code nº 001), CNPq (scientific initiation grants) and Embrapa
Agrossilvipastoril.
Keywords: Brasil nuts, leaf area, height, equation, growth

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 21 de 326

Can nitrogen saving on the type II cell wall have contributed to the
ecological success of C4 grasses throughout evolution?
Gabiela Ellen Barreto, Matt Stata, Wanderley Dantas dos Santos, Osvaldo Ferrarese-Filho,
Universidade Estadual de maringá, University of Toronto, Universidade Estadual de Marinngá, Universidade Estadual de
Maringá,

Can nitrogen saving on the type II cell wall have contributed to the ecological success of
C4 grasses throughout evolution? Barreto, GE1, Stata, M.2, Dantas dos Santos, W.1,
Marchiosi, R.1, Ferrarese-Filho, O.1. 1Universidade Estadual de Maringá, Paraná, Brazil.
gabiellen1@hotmail.com 2University of Toronto, Ontario, Canada Introduction:
Angiosperms possess two type of primary cell wall. Dicots and about half of monocots
present type I cell wall (CWI). In turn, grasses (Poales) and a few related orders (grouped
as Commelinids) present type II cell walls (CWII), which distinguishes from type I mostly
for presenting lower content of structural proteins and feruloylated
glucuronoarabinoxylan (GAX) as the main hemicellulose (instead of xyloglucan found in
type I). Grass crops are considered to present higher photosynthetic nitrogen use
efficiency (pNUE) when compared with dicot crops, which has been associated to their
distinct photosynthetic metabolisms. Results: Evaluating the pNUE in six (three C3, three
C4) dicots and six (three C3, three C4) grasses, we observed that, when cultivated in N
deficit, C4 grasses presented higher pNUE and the lower content of structural nitrogen
among the studied accessed. In turn, C3 grasses kept a high total organic N content even
in N scarcity. In general, grasses presented higher amount of ferulic acid in their cell walls
than dicots species. Discussion: Since C4 species are more efficient in CO2 assimilation, N
becomes the most limiting factor for plant growth and development. Ferulic acid crosslinkage of GAX in CWII performs a similar role of structural proteins controlling cell
growth and integrity. Therefore, C4 grasses could have decreased the structural N content
to reduce the N dependence in poor soils, while maintaining the growth rate. Such an
adaptation could have been relevant to the amazing ecological success of grasses that
today these respond for 25% of green coven in the Earth. Keywords: Ferulic acid, Grasses,
N economy, Structural proteins.
Keywords: Ferulic acid, Grasses, N economy, Structural proteins,
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Can pre-treatments of sorghum seeds improve seedling establishment
in salinity conditions?
Elisa Monteze Bicalho, Sershen Naidoo, Queila de Souza Garcia,
Universidade Federal de Lavras, University of KwaZulu-Natal, Universidade Federal de Minas Gerais,

Seed germination and plant establishment are critical phases of plant development
mainly in abiotic stress conditions. Then the pre-treatment of seeds becomes an
alternative to prepare the seeds for successful seedling establishment. This way, this work
hypothesizes that the pre-treatment of seeds in antioxidant solution improves the
seedling surviving during salt stress. Our aim was to test the imbibition of sorghum seeds
in prolin or ascorbic acid solutions before germination and seedling establishment in
substrate treated with increasing salt solutions. Sorghum bicolor seeds, variety BRS 332,
were disinfested in 2.5% NaClO solution, rinsed in distilled water three times and then
soaked in antioxidant solutions of prolin or ascorbic acid at 5, 10 or 15mM during 3h
(phase I of germination) or 16h (phase II). Distilled water was used as control. The seeds
were kept shaking and darkness under 30°C. As seed germination was not affected
negatively by the pre-treatments, we used 5mM of ascorbic acid or prolin before evaluate
the seeds in substrate moistened with salt solutions. After pre-treatment, the seeds were
disposed in germination boxes with substrate (2:1 vermiculite: sand) moistened with
water or with NaCl solutions at 75, 125 or 175mM. The seed germination and seedling
establishment were most affected by the concentration of 175mM of NaCl. This way, we
combined pre-treatment of 5mM of antioxidant followed by 175mM of salt solution. The
germination boxes were kept at controlled photoperiod and temperature (30°C) for 72h.
After this time, we measured the length of root and shoot of sorghum seedlings. The pretreatment with antioxidant followed salt treatment considerably decreased seedlings
length (root and shoot) related to control. We conclude antioxidant pre-treatment
scavenge reactive oxygen species needed during sorghum initial development. This way,
we advise testing other antioxidants not directly involved in seedling establishment.
Keywords: development, germination, salt stress, seedlings, reactive oxygen species
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Changes in transcriptome of Alternanthera sessilis in response to
methyl jasmonate
Eugenia Jacira Bolacel Braga, Cristini Milech, Simone Ribeiro Lucho, Marcelo Nogueira do
Amaral, Priscila Ariane Auler, Jaqueline da Silva Santos, Luciano Carlos Maia, Valmor João
Bianchi,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal
de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas,
Universidade Federal de Pelotas,

Alternanthera sessilis is a medicinal plant characterized by the purple color throughout
its all extension, which is associated to a high potential for the production of betalains, a
natural pigment with high industrial interest. Many studies related to pharmacological
activity of this plant already exist. However, few molecular processes involved in the
biosynthesis and regulation of betalains are understood. This study aimed to analyze A.
sessilis plants treated with MeJA elicitor in order to verify the changes in their
transcriptome. The samples were divided into two cDNA libraries: control (ASC) and
treated with 100 μM MeJA for 48 hours (ASMJ). The libraries were sequenced using the
RNA-seq Illumina paired-end platform. A total of 51,390,246 and 43,194,240 clean reads
were respectively obtained for ASC and ASMJ and archived. The local alignment using the
Diamond program among the 97,117 transcripts against the AA-NCBI-NR bank resulted
in a total of 25,601 alignment, which only 22,520 transcripts were found to contain some
gene ontology annotation (GO). For the identification of differentially expressed genes
(DEGs) only those with CT ≥ 100, Pvalue ≤ 0.005, FDR ≤ 0.05 and Log2Fc ≤ -1 and ≥ 1 were
selected. A total of 397 were downregulated and 691 were upregulated. The expression
level of eight DEGs by RT-qPCR were analyzed and showed a satisfactory correlation with
the trasncriptome sequencing data. It was possible to obtain new insights about the role
of possible genes controling the biosynthesis betalains pathways for future investigations.
Keywords: RNA-sequencing, betalain, secondary metabolism, plant biotechnology,
Caryophyllalles
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Characterization of the skotomorphogenesis in seedlings of Araucaria
angustifolia (Bert) O. Ktze
Monique Salardi Jost, Lúcia Rebello Dillenburg,
Universidade Federal do Rio Grande do Sul, Universidade Federal do Rio Grande do Sul,

Light is essential for plants, modulating, among many processes, the pattern of
development they adopt. According to light availability, two antagonistic patterns may
arise: photomorphogenesis (under light) and skotomorphogenesis (under darkness).
Skotomorphogenesis is characterized by the use of the reserves to promote mostly stem
elongation in order to seek light, while delaying leaf production and the development of
the photosynthetic apparatus. Despite being well described in angiosperms, it is poorly
addressed in gymnosperms. This study aims to characterize this process in Araucaria
angustifolia, a critically endangered conifer from South America. A control group,
comprised of 20 seedlings exposed to light, and an experimental group, composed of 20
individuals kept in the darkness, were grown for 147 days, and then measured for several
growth parameters. Seedlings grown in the darkness were significantly higher (33.1 cm)
than the ones exposed to light (18.5 cm), and the former exhibited a significantly wider
stem diameter (0.31 cm) than the latter (0.26 cm). The number of leaves per unit of shoot
length was also significantly smaller in dark-grown (2.5 leaves/cm) than in light-grown
plants (4.6 leaves/cm), indicating greater internode length of the former. Chlorophyll
concentrations were not yet quantified, but shoots that developed without light were
whitish, contrasting with the green phenotype of the light-grown ones. Other growth
parameters will still be analyzed, but it is already possible to characterize the
skotomorphogenic seedlings as being paler, higher, with tinier and more widely-paced
leaves than photomorphogenic ones. Interestingly, the stem of the dark-grown plants was
also wider, which allowed them to fully support themselves even after five months in the
darkness. The abundant seed reserves of the species most certainly allowed seedlings to
go through a long skotomorphogenic phase. This may be crucial for seedling survival
under conditions of limited light availability, such as those imposed by dispersers that
bury its seeds deep into the soil.
Keywords: Darkness, Development, Brazilian pine, ,
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Chlorophyll a fluorescence in young Bertholletia excelsa BONPL.
plants subjected to different shading levels
Kalisto Natam Carneiro Silva, Beatriz Feltrin Magosso, Gabriel Vinícius Miranda Muller, Mariana
Pizzatto, Lucas Bartolomeu Santos, Maurel Behling, Rafaella Teles Arantes Felipe, Andréa
Carvalho Da Silva,
Federal University of Mato Grosso (UFMT), Federal University of Mato Grosso (UFMT), Federal University of Mato Grosso
(UFMT), Federal University of Mato Grosso (UFMT), Federal University of Mato Grosso (UFMT), Embrapa
Agrossilvipastoril, Federal University of Mato Grosso (UFMT), Federal University of Mato Grosso (UFMT),

Photochemical responses are directly dependent on the level of incident solar radiation
during the initial establishment of forest species. The aim of the current study was to
evaluate chlorophyll a fluorescence in 2-year-old Bertholletia excelsa seedlings from July
to October 2017. Samples were acclimated on polyolefin screens under different
quantitative (35%, 50%, 65% and 80%) and qualitative (thermo-reflective, red, blue and
green screens, at 50% solar radiation attenuation) shading levels and under full sun at the
77th, 105th, 122nd and 150th days after acclimation - DAA - (73 days) in Sinop County MT. Estimates of effective quantum yield (ΦPSII) and electron transport rate (ETR) were
performed in the OS5p Fluorometer (150 μmol m-2 s-1 PAR). The experimental design
was completely randomized in factorial arrangements (5 x 4) and (6 x 4) (shading levels
x time), with three repetitions (seedling). Data were subjected to analysis of variance, at
5% and 10% significance levels. There was significant interaction between shading and
time; the maximum ETR (38.26 μmol m-2 s-1) and ΦPSII (0.77) points were estimated at
the 116th DAA, at 77% and 76% shading levels, respectively. Red and green screens
increased fluorescence parameters throughout the growth period. Seedlings showed low
ability to differentiate changes in the quality of the intercepted light, however, those
acclimated under full sun were less efficient to photochemically dissipate light energy. We
conclude that intermediate shading levels (50% and 65%) increase the efficiency of Brazil
nut tree seedlings in converting solar energy into chemical energy.
Keywords: Nuts, effective quantum yield of PSI, electron transport rate, ,
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Clonal propagation and biochemical profiles related to adventitious
rooting of Passiflora suberosa L.
Cibele Tesser da Costa, Johnatan Vilasboa, Hélio Nitta Matsuura, Leonardo Girardi Ransan,
Arthur Germano Fett-Neto,
UFRGS, UFRGS, UFRGS, UFRGS, UFRGS,

Passiflora suberosa L. (Passifloraceae) can be found throughout Latin America, from
Mexico to Argentina, and has several useful medicinal properties. Previous studies
reported antioxidant, antibacterial and anti-hemolytic activities, besides of its prospective
action as a modulator of lipid and glycemic levels. Seed germination of P. suberosa is low,
even with the use of dormancy break treatments, posing an obstacle for its multiplication.
Vegetative propagation is a valuable approach to produce clones of elite individuals with
important pharmacological characteristics, affording fast genetic improvement of source
biomass for both phytomedicine manufacturing and bioactive compound extraction.
Understanding the rooting process of this species is an important step to exploit its full
potential in a sustainable way. Here, we investigated the dynamics of flavonoids,
phenolics, hexose, starch and peroxidase activity along the adventitious rooting process
in absence or presence of exogenous auxin in P. suberosa cuttings, using a hydroponics
system. We observed that cuttings showed spontaneous rooting, although the application
of exogenous indole-3-butyric acid (IBA) significantly improved the number of
adventitious roots (AR), with the expected disadvantage of reducing their length. The
biochemical parameters varied along the course of the experiments. Based on these
results, we tested the relevance of the various biochemical parameter changes on cutting
rooting and survival. To that end, attempts were made to modulate rooting responses up
or down by applying putative modulators in the hydroponics media at different time
points. It was possible to block the positive effect of auxin on root development, with only
minor positive impacts on the modulated control devoid of auxin. However, overall
analyses suggested that specific peroxidase activity correlated with adventitious rooting,
perhaps by affecting auxin homeostasis.
Keywords: cuttings, vegetative propagation, adventitious roots, rooting modulation,
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Development and productivity of soybean cultivars at different sowing
times.
ALAN ROBERTO RICHETTI MARTINS,
Universidade Federal de Mato Grosso,

Development and productivity of soybean cultivars at different sowing times.
MartinsARR1. 1UFMT, Cuiabá-MT, alanmartins18@hotmail.com. Soybean (Glycine max
L.) is a plant native to Asia. Its protein-rich grain can be used in various segments of the
industry, such as food, cosmetics and animal nutrition, and generate income for the
population, with direct and indirect directories in the regions where it is implanted. The
present study had as objective to evaluate the performance of three soybean cultivars in
three sowing seasons in the region of the cuiabana lowland, in Mato Grosso. The study
was carried out at the experimental farm of the Federal University of Mato Grosso, located
in the municipality of Santo Antônio do Leverger. On site was installed an experiment
without a randomized block design in factorial 3x3x3 in subdivided plots. The plots were
defined as sowing times (1st, 2nd and 3rd November of the 2016/2017 crop), in the subplots they were sown as cultivars (TMG 2181, TMG 2185 and NS 7901), with three
replications each. The plants that were sown in the first decennial of November were
larger in relation to the leaf area in all the samples evaluated. There was no difference in
plant height between the evaluated epochs. The dry mass was not separated between
cultivars and evaluated times. Sowing times 1 and 2 showed higher productivity values,
differing from season 3. The cultivars sown at the later time had very low values of
productivity, which can be explained by the early flowering, which occurred thirty days
after the emergence of the plant, not enough time for the development of branches that
supported the inflorescence. The cultivars sown in the later period presented very low
values of productivity, which can be explained by the early flowering. Very late sowing
time causes a reduction in soybean crop productivity. Key words: Leaf area, soybean
production.
Keywords: Leaf area, Soybean production, , ,
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Development of xylem connections and water transport in lateral
dormant buds of grapevine (Vitis labrusca) along the sprouting
Bruna Corrêa da Silva de Deus, Ivanice Borges Lemos, Luan Cordeiro Corrêa, Ricardo BressanSmith ,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual Norte Fluminense Darcy Ribeiro ,

Water is required for several processes of growth and maintenance of plant water status.
In this work, we evaluated the dynamic water transport and the development of the xylem
connections between the dormant bud and the mother plant in Vitis labrusca L. vines
along bud break and sprouting. Plants grown in greenhouse were pruned and one-bud
canes were forced to sprout in optimal temperature (27ºC) in the laboratory. For all the
experiments, the stages evaluated were from E1 (one day after pruning) to E7 (first leaf
separated), based on the Eichorn and Lorenz classification. Using a vital stain (acid
fucsin), we found that the water transport to the bud was evident only in the E7 stage. The
transpiration rate of buds at different stages of development indicated a significant loss
of water between the stages E3 and E9. Images of optical microscopy and scanning
electron microscopy showed no xylem differentiation between the mother plant and the
dormant bud, even after bud break. Functional xylematic connection was only observed
in the E7 stage, when the first separated pair of leaves was visible. We assumed that water
transport in the first stages of sprouting is performed by an alternative pathway other
than xylem cells, and that functional xylem was formed in the stage of young leaves.
Keywords: Water, bud break, water use efficiency, ,
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Distinct roles of two major expressed plasma membrane H+-ATPase
isoforms in rice: growth and nitrogen accumulation
Marcus Vinícius Loss Sperandio, Leandro Azevedo Santos, THAYNA JULIANE GUERRA DA SILVA,
Sonia Regina de Souza,
UFRPE, UFRRJ, UFRPE, UFRRJ,

Plasma membrane (PM) H+-ATPase (EC 3.6.1.3.) is a key component in cell growth and
ion fluxes in plants. There are 10 PM H+-ATPase isoforms in rice genome (OsA1-OsA10).
The present study aims to study the roles of the two major expressed PM H+-ATPase
isoforms OsA2 and OsA7 in plant growth and nitrogen accumulation. The experiment
used rice mutants containing specific artificial micro RNA (amiRNA) to silence OsA2
(osa2.2, osa2.3 and osa2.4) and OsA7 (osa7.1, osa7.2 osa7.3), as well as IRS control plants
(named after IRS154 vector for plant transformation without amiRNA). The osa2 and
osa7 lineages had 75% (average) lower expression of OsA2 and OsA7, respectively. The
hydroponic experiment used modified Hoagland solution with two NO3- levels: 0.2 mM
(low nitrogen) and 2.0 mM (sufficient nitrogen) for 30 days. At the harvest, root and shoot
fresh weight, proton pump activity (PM H+-ATPase, V-H+-ATPase and V-H+-PPase), total
nitrogen accumulation (total-N) and Nitrogen uptake efficiency (NupE) were analyzed.
The osa7 lineages decreased root and shoot fresh weight compared to IRS control plants,
but the root/shoot ratio was lower only in plants cultivated with 0.2 mM of NO3-. The
osa2 lineages fresh weight did not differ statistically compared to IRS. The PM H+-ATPase
activity was lower in osa2 and osa7 lineages compared to IRS, however, V-H+-PPase
activity was lower only in the osa7 lineages. The V-H+-ATPase did not differ in both
lineages. The N accumulation decreased only in osa2 lineages cultivated with 0.2 mM of
NO3-. The NUE decreased only in osa2 lineages compared to IRS control plants. Although
OsA2 and OsA7 catalyze proton pump towards apoplast, the results suggest different roles
of PM H+-ATPase isoforms in rice. The PM H+-ATPase isoform OsA2 is related to NO3uptake and NUE, meanwhile OsA7 silencing affects plant growth without affect plant N
concentration.
Keywords: proton pump, Oryza sativa, nitrate, ,
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Do novel urease inhibitors improve plant performance?
Samuel Chaves-Silva, Lívia Pereira Horta, Cleiton Moreira da Silva, Caroline Dohanik, Gisele Assis
Castro Goulart, Ivanildo Evódio Marriel, Ângelo de Fátima, Luzia Valentina Modolo,
Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais,
Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais, EMBRAPA Milho e Sorgo, Universidade
Federal de Minas Gerais, Universidade Federal de Minas Gerais,

Urea is one of the most used nitrogen (N) fertilizers worldwide. However, its application
on soil surface results in considerable N losses due to the hydrolytic activity of ureases
present in the soil. Therefore, urease inhibitors have been used as additive in urea-based
fertilizers to slow down the urea hydrolysis on soils surface and decrease N losses by
volatilization, which contributes to the formation of greenhouse gases (CO2 and NOx).
Three organic compounds synthesized by our group (OC1, OC2 and OC3) were more
effective than the reference inhibitor (NBPT) on the inhibition of ureases present in an
agricultural Clayey dystrophic Red Latosol (IC50 < 250 µM). None of the novel urease
inhibitors were toxic to Lactuca sativa (lettuce; dicot) or Pennisetum glaucum (millet;
monot), in which OC2 and OC3 (100 µM) even improved the growth of lettuce roots.
Supplementation of urea-treated soil with OC3 boosted N content in millet by 37.5% in
comparison to urea-treated plants devoid of OC3. Overall, OC3 is a promising additive
candidate for the development of new environmentally friendly fertilizer formulations
based on urea
Keywords: Urea, Nitrogen uptake, Phytotoxicity, Germination, Seedling development
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Dormancy overcoming of wild passion fruit seeds in different
maturation stages
Tales de Souza dos Santos, Andréa dos Santos Oliveira, Petterson Baptista da Luz, Janaína Barros
de Jesus,
Universidade do Estado de Mato Grosso, Universidade do Estado de Mato Grosso, Universidade do Estado de Mato Grosso,
Universidade do Estado de Mato Grosso,

The difficult of germination of many species of Passiflora genus is known, and even though
there are some techniques, is necessary the increasing knowledge in adequate
methodologies for passion fruit. It was intended to identify the ideal period for fruits
harvest and the suitable method to overcoming the dormancy of Passiflora morifolia
seeds. The research was carried out at the experimental field of the Plant Science
Department of UNEMAT, from July/2018 to January/2019, using fruits of Passiflora
morifolia at the stages green, "on time", "mature", and "aging". It was used the completely
randomized design in factorial scheme 4x4, with four maturation stages and four
treatments to overcoming seed dormancy: pre-soaking in GA3 at 1000 mg.L-1 during 0,
24, and 48 h and fluridone at 100 mM. The results were evaluated based on the following
variables: germination percentage, radicule germination percentage, germination speed
index, seedling length, dry weight of seedling, and accumulated germination curve. The
data were submitted to analysis of variance and the Tukey tests were realized at 5% of
significance. The use of GA3 for 48 h and the fruit at the stage "mature" provided better
results than the other treatments. About the vigor, the use of GA3 during 24 h at the stage
"aging" provided bigger seedling length, and for the dry weight of seedling it was found
differences between fluridone and the other solutions, which was shorter than the others.
The use of pre-soaking in GA3 during 48 h and the harvest of fruits at stage "mature"
presents the higher efficiency in the overcoming of seed dormancy of Passiflora morifolia.
Keywords: Passiflora morifolia, vigor, growth regulator, ,
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Effect of different drying times on the longevity of Handroanthus
heptaphyllus (Vell.) Mattos
Geovane da Silva Dias, Fábio Tavares Reis Neto, Rafael Agostinho Ferreira, Elisa Monteze Bicalho,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras,

Water availability is one of the abiotic factors intrinsically related to longevity and
persistence of the seeds in the seed bank. In natural environments, or due to climate
changes, the seeds are subjected to cycles of hydration and dehydration by subjecting
them to oxidative stress. The aim of this study was to investigate the influence of different
types of drying on germination. Seeds of Handroanthus heptaphyllus (Vell.) Mattos were
disinfested in NaOCl at 1.0% concentration and two drops of detergent, under stirring for
10 minutes and rinsed in deionized water. With the imbibition curve data, the drying
treatments were established when the seeds reached the end of Phase I (8 hours) and half
of the phase II of the imbibition (12 hours and 30 minutes). Seed drying was performed
rapidly (12 hours) and slow (82 hours) at room temperature. After rehydration, the seeds
were placed in Petri dishes with two sheets of filter paper, wich were dempened with
deionized water in a volume correspondent to the paper multiplied by two, and placed in
germination chambers, with a photoperiod of 12 hours and temperature of 30 ° C. The
slow drying process in phases I and half of phase II of the germination accelerated the
germination without causing deleterious effects to the viability of the seeds, when
compared to the control. Slow drying in the two phases slowed the onset of germination
and reduced the number of germinated seeds in relation to slow drying and control.
Preliminary data show that germination delay can be caused due to the accumulation of
hydrogen peroxide (H2O2).
Keywords: hydration and dehydration, ipê, slow and fast drying, ,
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Effects of sucrose concentrations and vessel ventilation on chlorophyll
content in in vitro strawberry cultivation
FLAVIA OLIVIA DO NASCIMENTO, Maria Gessi Teixeira, Wellington Marota Barbosa , Tais
Sacheto,
IFSULDEMINAS- Campus Machado, Instituto Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus
Machado, Instituto Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus Machado, Instituto Federal
de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus Machado,

The aim of this study was to analyze the effects of different doses of sucrose and the use
of gas-permeable membranes in vessel sealing on the content of chlorophyll a, b and total
of strawberry leaves of the PRA Estiva variety. The treatments tested were 0, 10, 20 and
30 g L-1 of sucrose in MS culture medium in vessels with filter caps to allow ventilation
and 30 g L-1 of sucrose in fully sealed vessels. Tukey test was used at 5% significance.
Strawberry plantlets were incubated for 30 days in growth room at 25 º C and
photoperiod of 16 hours. Five leaves of five individuals were collected per treatment from
which discs of 0.6 cm in diameter were placed in Falcon tubes covered with aluminium
foil containing 80% of Acetone. Samples were incubated for 48 hours at 20 to 25 º C in the
dark to obtain the extracts for analysis. Optical density of the solution was obtained in a
spectrophotometer at wavelengths of 645 and 663 nm. Differences between the averages
were significant for chlorophyll a and total. Leaves of strawberries cultivated in medium
with 10, 20 and 30 g L-1 of sucrose had higher levels of chlorophyll a and total compared
to strawberries cultivated in medium without sucrose or in fully sealed vessels with
medium supplemented with 30 g L-1 of sucrose. Therefore, the use of flasks with
ventilation and lower concentration of sucrose, such as 10 g L-1, provide higher
production of chlorophyll, which may be indicative of a higher photosynthetic index.
Conventionally, 30 g L-1 sucrose is used in culture medium and fully sealed vials. The use
of lids that allow gaseous exchange can result in savings due to the decrease in the
expense with sucrose.
Keywords: Strawberry, MS culture medium, gas exchange, ventilation, photosynthetic pigments
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Electrical conductivity of nutrient solution on quantum yield of PSII,
SPAD index and flower production in Calendula officinalis
Diesily de Andrade Neves, Marta Simone Mendonça Freitas , Thaísa Capato Lima, Jéssica Morais
Cunha, Diego Alves Peçanha, Marlene Evangelista Vieira, Luciana Pereira Pinto , Eliemar
Campostrini, José Altino Machado Filho,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,

Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,
Universidade Estadual do Norte FLuminense Darcy Ribeiro,

In hydroponic cultivation, the electrical conductivity of the nutrient solution is directly
related with the availability of ions in solution and in this way, it can change the
ecophysiology of the plants, their growth and production. Solutions with electrical
conductivity less need of fertilizer in their preparation, generating for the producer. So,
the objective of this study was to evaluate the maximum yield quantum of photosystem
II, the SPAD index and the production of C. officinalis cultivated in increasing electrical
conductivities of the nutrient solution. The experiment was conducted in greenhouse,
using the DBC, consisting of six treatments that consisted of increasing electrical
conductivities of the nutrient solution (0.5;1.0; 1.5; 2.0; 2.5; 3.0 mS.cm -1), five replicates
and 2 plants per pot. The plants were cultivated in pots, in Deep Film Technique,
containing 12L of nutrient solution. At 80 days the yield was evaluated (Fv / Fm) with the
aid of a fluorimeter and the SPAD index at 12:00 p.m. The flower collection was performed
120 days after sowing and these were evaluated for their dry mass. The increase in
electrical in the nutrient solution provided a quadratic behavior at the Fv / Fm ratio, with
the maximum value (0.8236) observed in the estimated conductivity of 1.23 mS.cm -1. No
treatment presented value of the Fv / Fm ratio less than 0.75, thus, it can be considered
that no plant was under stress condition at the time of evaluation. Not observed statistical
difference for SPAD index and dry mass of flowers. So, it can be concluded that the use of
nutrient solution of 0,5 – 1,0 mS.cm-1 of electrical conductivity is more feasible in the
cultivation of C. officinalis.
Keywords: pot marigold, chlorophyll fluorescence, hydroponic, ,
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Evaluation of biomass production and composition chemical of
Moringa oleifera
Gerry Hermilton Voltaire, Izabel Natividade Bezerra, Leonardo Castro dos Santos, Denilson de
Oliveira Guilherme, Rodrigo Gonçalves Mateus ,
Universidade Católica Dom Bosco, Universidade Católica Dom Bosco, Universidade Católica Dom Bosco, Universidade
Católica Dom Bosco, Universidade Católica Dom Bosco,

Moringa oleifera Lamark, arboreal species of the family Moringaceae, originally from
India. Is a tree of multiple use, resistant to drought, rapid growth, and has features which
gives it the potential to be used as an alternative source in animal nutrition. This study
main objective was to evaluate the biomass production and composition chemical of
Moringa oleifera. Six growing doses of nitrogen (0, 5, 10, 15, 20 and 25 g in 30 dm-3 of
soil) were used, and two forms of soil correction (with and without liming) were used.
Two cuts were made: the first at 75 days after transplanting and the second at 75 day
intervals. The treatments were arranged in randomized blocks with 3 replicates and one
plant per plot. The growth assessments consisted of: plant height, stem diameter and leaf
number (NF). The content of dry matter (DM), organic matter (OM), ether extract (EE),
crude protein (CP), indigestible neutral detergent fiber (NDF), indigestible acid detergent
fiber (FDA), in vitro digestion (IVDMD), organic matter (IVDM) and crude protein
(DIVPB). The results were submitted to analysis of variance and their means compared to
the Tukey test at 5% (p
Keywords: alternative food , digestibility, nitrogen fertilization, forage,
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Evaluation of the initial development of different cultivars of Coffea
arabica L. EPAMIG in the city of Muzambinho, Southern Minas Gerais
Miguel Funchal, Paula Tristão Santini, Juliana Coimbra Araújo, José Marcos Angélico de
Mendonça,
Instituto Federal de Ciência, Tecnologia e Educação do Sul de Minas Gerais - Campus Muzambinho, Universidade Federal
de Lavras, Instituto Federal de Ciência, Tecnologia e Educação do Sul de Minas Gerais - Campus Muzambinho, Instituto
Federal de Ciência, Tecnologia e Educação do Sul de Minas Gerais - Campus Muzambinho,

It is common to recommend specific cultivars for each region in order to attend the
particular situation of the place because each place has its own characteristic. Considering
that each cultivar behaves differently in different regions and aspects, it is necessary to
carry out tests of evaluation of cultivars for an adequate indication, searching for better
adapted plants and that demonstrate greater stability in the desired location. Therefore,
the objective of this work is to evaluate the new coffee cultivars (Coffea arabica L.)
developed by the Agricultural Research Company of the State of Minas Gerais (EPAMIG)
in the city of Muzambinho, South of Minas Gerais. The experiment was implemented with
10 different cultivars (experiment with 3 replicates) totaling 30 parcels, with 10 plants
each plot, being those plants of the same cultivar in the parcel, totalizing 300 plants. The
spacing was 3.5m x 0.7m, both of 4081 plants/ha, with an occupied area of 735m2.
Development of the orthotropic branch: height (cm), diameter (mm) and count of nodes,
each bimester; and development of plagiotropic branches: average length (cm), mean
number of nodes and total leaves, in one year, totaling 6 evaluations at the end of the year.
For the parameter height of the orthotropic branch, a greater growth of the cultivar Oeiras
6851 (20814) was observed, followed by the cultivars Sacramento (19800) and Araponga
(19761). Although there was no significant difference between cultivars in the number of
nodes and total leaf, a higher number of nodes was observed for the Catuai red 144 (4685)
cultivar. For the vegetative characteristics, a phenotypic variability was observed among
cultivars with emphasis on the cultivars Oeiras 6851 and Catuaí red 144 of EPAMIG in
relation to the edaphoclimatic conditions of the city of Muzambinho.
Keywords: Recommendation, Growth, Vegetative, Edaphoclimatics,
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Evaluation of the mechanical frequencies in chlorophyll content in
different maize genotypes (Zea mays)
Leonardo Lucas Carnevalli Dias, Paulo Henrique Silva, Mayana Pereira Maia, Alander do Espirito
Santo, Luanna Luiza Barbosa Moraes,
Universidade Federal de São João del Rei - campus Sete Lagoas, Universidade Federal de São João del Rei - campus Sete
Lagoas, Universidade Federal de São João del Rei - campus Sete Lagoas, Universidade Federal de São João del Rei - campus
Sete Lagoas, Universidade Federal de São João del Rei - campus Sete Lagoas,

Several ecological factors present in the environment have been constantly studied in the
agricultural sciences, among them are the sound frequencies. According to studies, sound
is capable of affecting the plant development at different stages. In this way, this work
aimed to evaluate the use of mechanical frequencies in the content of chlorophyll of
different maize genotypes. Five genotypes (BRS1010, BRS1055, 2B587, DKB310 and
3H842) were used, and for each 240 seeds were used, half of which were treated with
pre-determined mechanical frequency. The design was completely randomized, in a 5x2
factorial (genotypes x mechanical frequency) and 3 replicates for each one. The seeds
were exposed to the mechanical frequency for one hour previous to planting. Mechanical
frequency was generated by function generator (Victor VC2002©) and and each
treatment was performed in an isolated room from each other. The planting occurred in
an experimental area, subdivided into 30 plots of approximately 5x4m. The cultural
treatments and fertilizations were done according to the need of the crop. The chlorophyll
content of the plants was evaluated through SPAD readings on the 93rd day after planting.
The data were submitted to the Tukey test and analysis of variance at 5% of significance.
The results obtained did not detect any significant interaction between plant chlorophyll
levels in relation to treatment with sound waves. It should be emphasized that still few
studies evaluating the influence of mechanical frequencies on the plant development and,
for maize, these works are practically non-existent. Therefore, the importance of new
works in the area is highlighted, identifying the cellular and molecular mechanisms for
the reception and transduction of mechanical signals, such as sound frequencies
Keywords: Sound waves, mechanosensitivity, plant neurobiology, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 38 de 326

Explant position influences callus formation in Lippia filifolia
(Verbenaceae) cultured in vitro
Marcella Carvalho Chaves, Jober Condé Evangelista Freitas, Fernanda Carlota Nery , Breno Ítalo
Durães Santana, Aline Aparecida Silva Pereira , Renato Paiva ,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de São João del Rei, Universidade
Federal de Lavras , Universidade Federal de Lavras , Universidade Federal de Lavras ,

Lippia filifolia is an endemic species from Cadeia do Espinhaço mountain range (located
in Minas Gerais state, Brazil) with medicinal potential as other species from Lippia genus
and endangered by mining activities. Plant tissue culture is an amount of techniques that
makes possible the micropropagation of plant species in vitro efficiently, being so much
valuable to the conservation of endangered species in germplasm banks. L. filifolia has an
in vitro micropropagation protocol available on literature covering aspects of
multiplication and rooting but there is no paper evaluating explant position, an important
factor to the micropropagation of Malus domestica, Annona squamosa and Caryocar
brasiliense. Thus, seeking the optimization of this species in vitro culture technique, we
cultivated L. filifolia nodal segments containing three axillary buds on Murashige and
Skoog medium supplemented with sucrose (30 g L-1), agar (7 g L-1) and myo-inositol (0.1
g L-1) for 45 days. Plants grown in a growth room at 25 °C, 16 h photoperiod and a 36
µmol m-2 s-1 irradiance. It was utilized a completely randomized experimental design
with 10 replications per treatment (usual or upside-down vertical position). We evaluated
average length, leaf numbers and shoots numbers on regenerated material but no
significant differences was found among the treatments for these variables. Interestingly,
we observed callus formation on top of explants, but only on plants cultivated upsidedown and in a 100% ratio. In addition, rooting percentage was 0% in upside-down plants
and 40% in plants in usual vertical position. We believe that this phenomena occured due
an endogenous hormonal imbalance in auxin/cytokinin ratio caused by upside-down
position of explants, mainly by alterations in auxin concentration and transport, although
it be described as strongly polar. So new works are needed to confirm or not this new
hypothesis, evaluating morpho-physiological and molecular aspects.
Keywords: Endemic species, Micropropagation, Medicinal plant, ,
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Fluorescence of okra plants subjected to different irrigation levels and
crop conditions
Herculis Nogueira, Felipe Gomes Costa, Alison Martins Dos Anjos, Rafael Jose Carvalho dos Santos
, Charles Campoe Martim, Adilson Pacheco de Souza , Andréa Carvalho da Silva,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso,

The aim of the current study was to determine the fluorescence and Spad index of
chlorophyll a in leaves of okra plants (Santa Cruz cv. 57) grown in different cropping
systems and subjected to water deficit. The experiment was conducted from June to
October 2017. It followed a completely randomized block design, with three repetitions,
which comprised 4 plants per plot; treatments were applied at irrigation depths 40%,
60%, 80%, 100% and 120% ETc. Subplots were subjected to cropping systems based on
soil without plant cover and on soil covered with dead millet and crotalaria plants at dose
of 2.5 kg m-2. The herein adopted factorial arrangement was 3x5x6 (cover x water depth
x growth analysis); each irrigation depth had 12 repetitions. Results were subjected to
analysis of variance and Tukey test, at 5% significance level. An OS5p Fluorometer (150
μmol m-2 s-1 PAR) was used to estimate the Spad index (Minolta) and the fluorescence
(instantaneous and dark) of chlorophyll a in 2 leaves from each repetition exposed to
sunlight during the reproductive period (08/18/2017). There were not significant
differences between instantaneous and dark fluorescence; however, the lowest
fluorescence values were observed in the leaves of plants grown in soil without plant
cover, whereas the highest values were observed in the leaves of plants grown in soil
covered with crotalaria. The highest mean dark fluorescence values were observed in
plants grown in soil covered with millet, whereas the lowest values were also observed in
plants grown in soil without plant cover. Crop systems based on different soil covers did
not show changes in chlorophyll a fluorescence in okra leaves, although they affected the
Spad index of chlorophyll a.
Keywords: photosynthesis, quantum yield, saturation pulse, photosystem II,
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Genetic interactions of jointless1 and single flower truss mutants in
the control of flowering and inflorescence development in tomato
(Solanum lycopersicum L. cv Micro-Tom)
Ivan Sestari, Anderson Carlos Finger, Yuri Pscheidt,
UFSC, UFSC, UFSC,

Genetic interactions of jointless1 and single flower truss mutants in the control of
flowering and inflorescence development in tomato (Solanum lycopersicum L. cv MicroTom). Sestari I1, Finger AC1, Pscheidt Y1 1Universidade Federal de Santa Catarina (UFSC),
Campus de Curitibanos, SC, Brazil. E-mail: ivan.sestari@ufsc.br Tomato has emerged since
a long time as a model plant for the study of developmental processes in autonomously
flowering species. To investigate the genetic interactions of jointless1 (j1) and single
flower truss (sft) mutants in flowering regulation and inflorescence development in
tomato, single and double mutants were produced and the phenotype characterized in a
determinate (sp) Micro-Tom background. The j1 mutant showed slightly later flowering
than the wild type. It produces inflorescences that progressively revert to vegetative
growth after production of around 4 flowers, which lack pedicel abscission zone. In the sft
mutant, the flowering was later than in j1 and the inflorescences were reduced to one or
a few flowers that also revert to vegetative growth. Genetic interaction of j1 and sft
mutants was addictive and resulted in the double mutant j1:sft displaying only solitary
flowers with at least one leaf-like sepal and the absence of pedicel abscission zone. In
addition, phenotypic analysis showed that flowering time of the double mutant j1:sft first
inflorescence was as delayed as in plants of both single mutants, suggesting synergistic
effect of j1 and sft mutations in this trait. Synergistic interactions in j1:sft were also
observed in the time from transplanting to macroscopic appearance of the first flower,
presence of lateral branches and plant height. Remarkably, the interaction of both
defective loci seems to suppress the determinate phenotype in the double mutant.
Collectively, our results suggest that the functionality and interaction of J1 and SFT genes
in the meristem are required to promote normal transition to flowering and formation of
an inflorescence in tomato. Keywords: flowering transition, tomato double mutant, MicroTom.
Keywords: flowering transition, tomato double mutant, Micro-Tom, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 41 de 326

Germination of strawberry achenes of the cultivar San Andreas
Joabe Meira Porto, Jéssica Aguiar Santos, Cleide Caires Soares, Débora Leonardo dos Santos,
UESB - Universidade Estadual do Sudoeste da Bahia, UESB - Universidade Estadual do Sudoeste da Bahia, UESB Universidade Estadual do Sudoeste da Bahia, UESB - Universidade Estadual do Sudoeste da Bahia,

The achenes of the strawberry Fragaria x ananassa Duch possess integument dormancy,
with dormancy breaking treatments being needed for their germination. This study aimed
at verifying the sulfuric acid effect on overcoming dormancy in the germination of
strawberry achenes under different conditions and treatments. Achenes obtained from
strawberry fruits, cultivated in a greenhouse in the semi-hydroponic suspension-type and
pesticide-free system, were beneficiated and stored in a refrigerator at the Laboratory of
the Semi-Arid Biodiversity at the Universidade Estadual do Sudoeste da Bahia. Strawberry
achenes, fresh and stored for 60 days, were immersed in concentrated sulfuric acid, for 0
(control), 5, 10 and 15 min, and, after washing them in running water, they were put to
germinate in sterile Petri dishes, lined with two sheets of filter paper, Germitest type
saturated with distilled water. The data were evaluated by using the analysis of variance
and the Tukey test at 5% probability, using the PAST Program. The analyses showed that
the treatments, the condition of the achenes and the interaction among them were
significant, with values inferior to (P
Keywords: Dormancy, chemical scarification, sulfuric acid, ,
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Glyphosate subdoses alter the growth of Phaseolus vulgaris L.
DAYANE MÉRCIA RIBEIRO SILVA, JANIA CLAUDIA CAMILO DOS SANTOS, Vinícius Ribeiro Arantes,
Mariana Peduti Vicentini Sab, Marcelo de Almeida Silva,
UNESP, UNESP, Unesp, UNESP, Unesp,

Hormesis is defined as the low dose stimulatory effect of a substance considered toxic
over a biological activity, but with inhibition in high doses. Although such effect is widely
known, they are still incipient for common bean crop. Thus, the present research was
carried out with the objective of verifying the effect of subdoses of the herbicide
glyphosate on the initial growth of Phaseolus vulgaris. The herbicide glyphosate acid
equivalent doses 0, 1.8, 3.6, 7.2, 18, 36 and 72 g ha-1 were applied at the vegetative stage
v4 of the common bean, in a split-plot, with four replications. The evaluations were
carried out before application and at 8, 16 and 24 days after application of the product,
which totaled four evaluations over time, consisting of leaf number, plant height, stem
diameter and relative chlorophyll content. Data were submitted to analysis of variance,
supplemented with Fishers LSD mean test (p≤0.05) and principal component analysis
(PCA). By analyzing the main components, it was verified that the variables that
contributed the most to the response were leaf number and plant height, so ANOVA was
performed only for these variables. Thus, a significant effect was observed for interaction
of the leaf number and evaluation periods, as well as for plant height with the evaluation
period. The leaf number was increased at 21 days after application of 72 g ha-1 of
glyphosate. The plant height increased at 21 days after the application of 36 g ha-1, when
compared to the other glyphosate doses in the same evaluation period. Our results allow
infer that the doses 36 and 72 g ha-1 of glyphosate promote hormesis effect on the
common bean crop.
Keywords: Hormesis, common bean, herbicide, ,
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Growing and production simulation of cultivars precocious and semiprecocious) of soybean in Santo Antônio do Leverger city
Amanda Caroline dos Santos Magalhães, Tulio Gonçalves dos Santos, Ricardo Santos Silva
Amorim, Edwaldo Dias Bocutti, Raphaela Karoline Moraes Barbosa,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

The objective of this study was to use the Cropgro-soybean model to define the best
sowing times for soybean cultivars TMG7062 and Desafio RR 8473 for the best growth
and productivity. The simulated sowing dates were September 30, October 15 and 30 and
November 15. The simulation depended on the data input of climate, soil and genetic
coefficients, which were obtained through an experiment carried out in the city of Santo
Antônio de Leverger, at the experimental farm of the Federal University of Mato Grosso.
The cultivar TMG7062 presented higher productivity at the sowing of October 30,
producing 2,145 kg ha-1. For the cultivar Desafio, the date that expressed greater
production is October 30, producing 3,734 kg ha-1. Therefore, the best sowing season is
on October 30, being the cultivar Desafio of greater productivity and more recommended
for the region.
Keywords: Modeling, Meteorological effects, Climatic variability, Crop simulation,
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Growing of grumixameira plants due to irrigation with domestic
sewage effluent
Leonardo Castro dos Santos, Denilson de Oliveira Guilherme, Karine Pires Rosa, Tatiane
Fernandes,
Universidade Católica Dom Bosco, Universidade Católica Dom Bosco, Universidade Católica Dom Bosco, Universidade
Católica Dom Bosco,

Native to the Atlantic Forest, the grumixama (Eugenia brasiliensis Lam.) Is a mediumsized tree, highly resistant to climatic variation. The fruit of grumixama can be used to
prepare juices, liqueurs, spirits, vinegars and sweets. It is an elegant tree with white
flowers of much perfume, endowed with dense and narrow canopy. As an adult, it can
reach up to 15 meters in height. The grumixama is rich in antioxidants and has high
vitamin C content, B complex (B1 and B2) and flavonoids. It can be used as an expectorant
to stop coughing, when made a syrup with its bark and a little honey. Like all native fruits,
grumixama serves as food for the fauna and, despite its slow growth, is widely used in
forest restoration projects.The objective of this work was to evaluate the growth of
gumixama seedlings as a function of increasing doses of domestic sewage effluent. The
treatments consisted of 5 five proportions between domestic sewage and potable water,
250 ml in the first two weeks after transplanting, and 500 ml from the third week until
the end of the experiment. These doses were divided into 100% effluent, 75% effluent,
50% effluent, 25% effluent and 0% (control), using only water. The experimental design
was in randomized blocks, with 5 treatments and 6 replicates. The seedlings were
evaluated biweekly, measuring plant height, number of leaves and collection diameter,
and after 78 days of transplanting, dry matter of root and dry matter of shoot and root
length were evaluated. It was concluded that for both effluent concentrations there was
no significant difference.
Keywords: Eugenia brasiliensis Lam, nutrition, domestic sewage effluent, ,
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Growing wheat subjected to inoculation by diferente Azospirillum
brasilense based products
Guilherme Luiz Bazei, Vandeir Francisco Guimarães, Yan Cesar Sales Heilmann, Vanderlei Loss
Júnior, Martios Ecco, Bruna Caroline Bazei,
Universidade estadual do oeste do Paraná- Unioeste, Universidade estadual do oeste do Paraná- Unioeste, Pontifícia
Universidade Católica do Paraná-PUCPR, Pontifícia Universidade Católica do Paraná- PUC-PR , Pontifícia Universidade
Católica do Paraná-PUCPR, Universidade estadual do oeste do Paraná- Unioeste,

Inoculation with nitrogen fixing bacteria in association with poaceae as wheat (Triticum
aestivum) show a significant result, since these microorganisms have provided various
mechanisms for promoting plant growth. With the objective to present a viable
alternative and economic gain to the farmer, this study aims to analyze the effect of seed
inoculation using products based on Azospirillum brasilense, checking the physiological
and wheat crop production components. The experiment was conducted at the field in the
municipality of Vera Cruz do Oeste- PR. Three commercial products were used (Masterfix
grasses, Gelfix grasses and Nitro1000) at a dose of 100ml for each 50kg of seed, the third
product was used in the presence and absence of N precisely to evaluate the performance
of bacteria in promoting root development taking full advantage soil nutrients. The
variables evaluated were: number of spikelets, productivity (kg ha), hectolitre weight, ear
length (cm), ear diameter (mm), plant height (cm) and stem diameter (mm), The design
was a randomized complete block design with a Tukey test at 5% significance level. There
was a significant response in productivity levels, as the number of spikelets, plant height
and stem diameter with inoculation of Azospirillum brasiliense when in conjunction with
basic fertilization and nitrogen blanket. The cultivar yield wasnt the best expected and the
quality seen by hectolitre weight were not significant, due to climatic conditions have
influenced the quality of the crop.
Keywords: Triticum aestivum, Nitrogen, Diazotrophs., ,
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Growth and development of Moringa oleifera Lam. in Cuiabá – MT,
Brazil
Ariana Bathazar Petsch, Luryan de Almeida Santos, Maria Corette Pasa,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

Moringa oleifera of the family Moringaceae, with outstanding ethnobotanical potential.
The leaves, fruits, flowers and seeds are used for different categories of uses by man: food,
medicinal, cosmetic and ornamental. In this sense, the objective of this work was to
evaluate the complete development cycle of M. oleifera from seedling emergence,
flowering and formation of pods, with the purpose of domestication of the species in
urban backyards. The seeds were collected from natural populations on the campus
UFMT, free of spots and necroses, selected for the visual and morphological aspects. The
experimental design was completely randomized in a factorial scheme of 2x1 (winged and
non-winged seeds x soil), four pits with four seeds in each one, all with depth of five
centimeters. The environmental conditions for the experiment were characterized by dry
season, natural and stratified shading in the backyard and average temperature 25º C. The
characteristics evaluated were the percentage (E%), emergency speed index (IVE),
according Popinigis (1985), height of the aerial part (H - cm) measured with millimeter
ruler. Were evaluated daily, the number of emerged seeds occurred between the fifth and
seventh days, with value of E = 75%, and daily watering in the dry season. The seedlings
showed an average growth of 0.5 cm a day until they reached 1 meter in height. After, the
average growth was 0.22 cm a day, until the flowering stage. The flowers emerged in the
eighth month and the arboreal individual with 4.50 m height. The flowers are panicleshaped, cream-colored, perfumed and widely visited by bees. In the ninth month they
appear the pods and the tree with 5,35 m of height. The winged seeds of M. oleífera were
more successful in the complete development cycle of the plant in the urban backyard of
the city of Cuiabá - MT.
Keywords: Moringaceae, Development cycle, Urban backy, ,
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Hormesis effect of glyphosate on safflower (Carthamus tinctorius L.)
Jania Claudia Camilo dos Santos, Dayane Mércia Ribeiro Silva, Vinicius Ribeiro Arantes, Mariana
Peduti Vicentini Sab, Marcelo de Almeida Silva,
Universidade Estadual Paulista, Universidade Estadual Paulista, Universidade Estadual Paulista, Universidade Estadual
Paulista, Universidade Estadual Paulista,

Plants develop adaptive mechanisms that tolerate the action of herbicides; however,
glyphosate when used in doses much smaller than those commercially recommended may
cause beneficial changes in plant. Thus, researches are needed on crop adaptive
mechanisms, whose hormesis studies have not yet been reported. Thus, the objective of
this study was to evaluate the influence of the low dose application of glyphosate
herbicide during the vegetative development in the safflower crop. The experiment was
carried out in a greenhouse, belonging to the School of Agricultural Sciences (UNESP),
Botucatu/SP, during the months of oct/dec 2018. The experimental design was
completely randomized, in a plot subdivided in time (split-plot), using the Fishers LSD
test, at 5% probability. At 41 days after emergence (stage V4), the plants received the
seven herbicide sub-treatments, which were: 0, 1.8, 3.6, 7.2, 18, 36 and 72 g a.e. ha-1, with
four replicates, evaluated at the time 0 (before application), 8, 16 and 24 days after
application. The leaf length, width and number; stem diameter; plant height and
chlorophyll content were evaluated through analysis of main components. Subsequently,
the analysis of main components was applied with the objective of reducing the
dimensionality of the data. After analysis of main components, it was verified that the
variables of greater weight were the number of leaves and height of plant. It was verified
only effect of the time for number of leaves, and interaction between the subdoses and
time for height of plants. There was a reduction in the leaf number during the evaluation
period; and it was verified that at 24 days after application there was increase in the plant
height in the doses of 3.6 and 7.2 g a.e. ha-1. Therefore, application of doses between 3.6
and 7.2 g a.e. ha-1 of glyphosate can stimulate the growth in safflower plants.
Keywords: Growth stimuli, side effects of herbicide, subdoses, ,
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In vitro adventitious rooting of hard- and easy-to-root eucalypt
species: an anatomical-biochemical approach
Johnatan Vilasboa, Cibele Tesser da Costa, Jorge Ernesto de Araujo Mariath, Arthur Germano
Fett-Neto,
Federal University of Rio Grande do Sul, Federal University of Rio Grande do Sul, Federal University of Rio Grande do Sul,
Federal University of Rio Grande do Sul,

Eucalypts are of great interest for the forestry industry. Formation of adventitious roots
(ARs) is fundamental for clonal propagation of elite genotypes by mini-cuttings.
Nevertheless, desirable traits can often be found in hard-to-root species. AR development
occurs in an intricate biochemical environment, highly regulated by hormones,
particularly auxins. Flavonoids and peroxidases may affect auxin homeostasis, and
anatomical organization of cuttings can impact AR development. To better understand
rooting in eucalypts, an anatomical-biochemical comparative approach of critical AR
development stages in hard- (E. globulus) and easy-to-root (E. grandis) species is being
undertaken. Seedlings grown in MS medium for ca. 16 weeks were used to obtain microcuttings, which were then cultivated in adventitious rooting basal medium devoid of
auxin. Samples were collected upon cutting excision and at the end of the fifth day post
excision (early root formation stage). Micro-cuttings were used to determine soluble and
cell wall-bound peroxidase activity, as well as flavonoid content. Both parameters were
measured using spectrophotometric methods. For histology, micro-cuttings were
infiltrated in Trump’s fixative. Fifteen-μm sections were obtained from the base of microcuttings and stained with phloroglucinol. Flavonoid content did not differ statistically
between species or stages. Higher soluble peroxidase activity was found in E. globulus
when compared to E. grandis at the formation step, whereas cell wall-bound peroxidase
activity increased with time in E. grandis. Soluble peroxidases might affect auxin
homeostasis in cuttings, which may hinder or delay AR development, whereas the fraction
of these enzymes bound to cell wall is mostly responsible for lignification. E. grandis is
known to have higher lignin content than E. globulus. Micro-cutting anatomy alludes to a
delay in E. globulus development and reduced lignification when compared to E. grandis.
These findings reveal divergent profiles between species which help explain their distinct
adventitious rooting capacity.
Keywords: peroxidase, auxin, flavonoids, ,
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Influence of arbuscular mycorrhizal fungi on the growth of maize
plants with flood stress
Deivid Almeida de Jesus, Ivan Alves Santos Júnior, Manoel Kledson Azevedo Barbosa, Daniel de
Sousa Guedes, Geysa Manuelle Figueira da Silva, Mislane Rodrigues da Cruz, Marcos Diones
Ferreira Santana, Tulio Silva Lara,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

Arbuscular mycorrhizal fungi (AMF) are important organisms for plants because when
symbiosis contributes to a greater absorption of nutrients, conferring greater tolerance
under stress conditions. Objective of this study was to evaluate the initial growth of maize
(Zea mays L.) plants under flooding and in ideal conditions for growth (pots were
accommodated in controlled environment with photoperiod of 12 hours a temperature of
27ºC and 80% of the field capacity). Experiment was carried out in the Plant Physiology
and Growth Lab of the Federal University of the West of Pará, where corn seeds were
placed in 350 mL pots with 50% commercial substrate and 50% washed sand. Plants were
submitted to four treatments: continuous growth in ideals conditions (T1); continuous
growth in ideals conditions in the presence of AMF (T2); growth in ideals conditions
interrupted on the eighth day for imposition on flooding (T3); growth in ideals conditions
interrupted on the eighth day to impose flooding, in the presence of AMF (T4). Total leaf
area (TLA), height, dry mass of the shoot (DMS) and root (DMR) were evaluated, in
addition to the relative growth rate (RGR). Experimental data were submitted to analysis
of variance and the means compared by the Scott Knott test at 5% significance. There was
no significant difference for TLA between treatments. Treatments T2 and T1 presented
higher values for height with averages 46 and 47 cm, respectively, slightly higher than T4,
with a mean of 40 cm. Moreover, the treatments T2 and T1 also provided higher averages
DMS and DMR. Treatments T1, T2 and T4 presented higher RGR, with averages between
0,19 and 0,21 g g-1 day-1. Maize plants in the presence of FMAs tolerated flooding better,
maintaining similar values de RGR of the plants under ideals conditions, on the other
hand, under ideals conditions the AMF did not influence growth.
Keywords: Mycorrhizae, tolerance, Zea mays L, ,
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Influence of BAP and sucrose on the in vitro development of Cattleya
granulosa Lindl.
Pamela Thaís de Souza Silva, Henarmmany Cristina Alves de Oliveira, Marcos José da Silva Junior,
Cláudia Ulisses de Carvalho Silva,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de
Pernambuco, Universidade Federal Rural de Pernambuco,

Cattleya granulosa Lindl is currently threatened with extinction due to the fragmentation
of the Atlantic Forest, the low germination of the seeds, which depends on the mycorrhizal
association, as well as the extractivism due to its ornamental potential. Micropropagation
is a viable alternative to minimize the risk of extinction of this species. Therefore, the work
evaluated the influence of the growth regulator BAP (6-benzylaminopurine) and sucrose
in the in vitro development of C. granulosa. Approximately 0.35 g of embryos in the
globular stage were distributed in vials containing 30 mL of nutritive medium Murashige
& Skoog (1962) with half the ionic strength, containing the following treatments: T0
(control): 30 g L-1 sucrose without BAP; T1: 15 g L-1 of sucrose + 1.0 mg L-1 of BAP and
T2: 30 g L-1 of sucrose + 1.0 mg L-1 of BAP, where each treatment consisted of 14
replicates. The embryos were kept in growth room at 25 ± 2°C and photoperiod of 16
hours, for 90 days. The evaluations were performed at 40, 60 and 90 days after inoculation
of the embryos to verify the development of the same. The data were submitted to ANOVA
and compared by the Tukey test at 5% probability. The embryos developed in protocorms
in the absence of growth regulator (T0) and at 90 days, 63.64% of these protocorms were
differentiated into seedlings. In addition, it was verified that the T0 treatment presented
the lowest contamination index (21.43%). The results suggest that the absence of BAP in
the nutritive medium, plus 30 g L-1 sucrose, allowed the development of the globular
embryos in protocorms and later in C. granulosa seedlings.
Keywords: Micropropagation, Conservation, Orchid, ,
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Influence of colored shade nets on the physiological responses in corn
plants
Roberta Bartz Kneib, Douglas Antônio Posso, Juliana Oliveira de Carvalho, Ruth Elena Guzmán
Ardiles, Sidnei Deuner,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal
de Pelotas, Universidade Federal de Pelotas,

The higher plants are considered sessile organisms and therefore cannot escape adverse
environmental signals that are a constant threat throughout their life cycle. The light
quality and intensity are important aspects for plant growth and development,
influencing the physiological responses, uptake, and energy transfer between
chlorophylls, interfering with the photosynthetic rate, inducing the opening and closing,
photo-oxidation of chlorophylls and causing oxidative stress. Thus, studies with colored
meshes seek to understand and identify which light bands optimize the physiological
responses of plants. The maize plants were grown in a greenhouse in pots containing
washed sand under blue, green, red, yellow, and mesh - free meshes (control). Twentyeight days after germination, the analysis of gas exchange and leaf collection for extraction
of chlorophyll a and b and carotenoids were performed, which were quantified in a
spectrophotometer and calculated total chlorophylls. Our results showed that the shading
of the colored meshes influenced the gas exchange, where plants cultivated under blue
and green mesh presented the highest values in the net assimilation of CO2, stomatal
conductance and transpiration, followed by control, red and yellow mesh. The internal
CO2 concentration was higher in the plants cultivated under the yellow mesh, followed by
green, blue, red and control mesh. Regarding the quantification of pigments, the plants
shaded by the blue mesh obtained the highest concentration of the photosynthetic
pigments, followed by the plants cultivated under green, red, control and yellow mesh,
demonstrating that the shading reduces the photo-oxidation of the pigments caused by
the radiation. Thus, we conclude that shading by colored meshes promotes physiological
changes in maize plants, especially under the blue mesh, in which the plants presented
higher rates of CO2 net assimilation and pigment concentration, which are important
aspects for plant growth and development.
Keywords: chlorophyll, carotenoids, photosynthesis, light,
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Influence of conventional and unconventional priming in the initial
growth of cowpea
Geysa Manuelle Figueira da Silva, Beatriz Costa de Oliveira Queiroz de Souza, Haroldo Sá Miranda
Júnior, Ivan Alves dos Santos Júnior, Marcos Diones Ferreira Santana, Túlio Silva Lara,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

The priming provides a more uniform emergence and may increase the emergency speed
and tolerance to climate conditions. The objective of this study was to evaluate the effects
of different priming techniques on the initial growth of Vigna unguiculata (L.) Walp. The
experiment was conducted at the Laboratory of Plant Physiology and Plant Growth of the
Federal University of the West of Pará. Bean seeds were osmoconditioned with solutes
and potentials as follows: cooking salt to -0.5 MPa, crystal sugar to -1.0 and -1.5 MPa,
polyethylene glycol 6000 (PEG) to -1.0 and -1.5 MPa, a treatment hydropriming, besides
the control without conditioning. Incubation occurred in BOD with constant light at 25 °C
for 24 hours. After priming, the seeds were washed under running water to remove
surface solution, then seeding in 350 ml pots with 50% commercial substrate and 50%
washed sand. The pots were placed in a controlled environment with a 12h photoperiod,
and temperature 27 ° C. It evaluated the Analyzed the emergence rate index (ERI), the
percentage of emergence (PE) and dry weight of shoots (DWS) and root (DWR). The
experimental data were submitted to analysis of variance and the means were compared
by the Scott Knot test at 5% significance. Treatments with hidropriming, sugar, PEG and
the control provided similar values of ERI and PE, the means ranged from 1.29 to 1.53 and
88.89% to 100% for ERI and PE, respectively. Already, salt treatment provided the lowest
ERI and PE values, with values of 0.78 and 60%, respectively, possibly due to the salt
toxicity. It was observed in the treatments with sugar and PEG the highest values of DWS,
approximately 83% higher than the control. PEG treatments provided a 150% increase in
DWR, compared to control. As such, sugar and PEG osmoconditioning is efficient to
promote greater initial growth of cowpea plants.
Keywords: Bean, Emergence, Productivity, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 53 de 326

Initial development of arabica coffee plants under restriction of light
availability and biosynthesis of gibberellin
Luanna Fernandes Pereira, Sylvana Naomi Matsumoto, Ueliton Soares de Oliveira, André Felipe
Fialho Ribeiro, Aline Novais Santos Gonçalves, Isamara Borges Pinto, Jeferson Carlos Araújo Silva,
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Biosynthesis of gibberellin is closely related to the condition of light restriction, especially
when analyzing the initial growth and development of plants. The objective of this work
was to evaluate if morphophysiological alterations induced by shading of arabica coffee
plants, var. Catucai Vermelho IAC 144 can be reversed by the inhibition of gibberellin
biosynthesis. The study consisted of four experiments consisting of different levels of light
restriction (20%, 40%, 60%, and 80%) and an area under full sun. Each experiment was
composed of 20 coffee plants individually maintained in 20-liter pots and subjected to
application of gibberellin synthesis inhibitor (paclobutrazol, PBZ, applied via sol) at
concentrations 0; 50; 100; 150, and 200 mg L-1. The experimental design was completely
randomized, with plot consisting of a coffee plant. At 90 days after application of PBZ,
growth and physiological aspects of the coffee plants were evaluated. Data were subjected
to joint analysis of variance and regression analysis of variance. The impact of light
restriction was greater on coffee morphology and growth when compared to PBZ
concentrations and the interaction between these factors. Restriction of gibberellin
biosynthesis capacity does not change the relationship between the initial development
of coffee plants and the availability of light. Light restriction greater than 20% restricts
the definition of the relationship between the initial development of coffee plants and the
biosynthetic capacity of gibberellins.
Keywords: gibberellin, paclobutrazol, shading, ,
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Initial growth of Brazilian nut trees subjected to different shading
levels
ELEN SILMA OLIVEIRA CRUZ XIMENES, DANIELA ROBERTA BORELLA, JÚLIO HENRIQUE
GERMANO DE SOUZA, KALISTO NATAM CARNEIRO SILVA, LEONARDO MARTINS MOURA DOS
SANTOS, LUANA BOUVIÉ, FELIPE GOMES COSTA, ANDRÉA CARVALHO DA SILVA,
UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT, UFMT,

Plant growth can be considered a good indication of the physiological bases of production
and the influence exerted on environmental and genetic variables. The aim of the study
was to evaluate the initial growth of Bertholletia excelsa trees subjected to different
shading levels in Cerrado-Amazon transition zone. The study was conducted from May
2017 to April 2018 in Sinop County (MT) Samples comprised 2-year-old Bertholletia
excelsa seedlings acclimated on polyolefin screens under different quantitative (35%,
50%, 65% and 80% shading) and qualitative (thermo-reflective, red, blue and green
screens, at 50% shading) levels and under full sun. Parameters such as plant height, collar
diameter and number of leaves were evaluated on a monthly basis. The experimental
design was completely randomized in factorial arrangements (5 x 2) and (6 x 2) (shading
levels x growth time), with 9 repetitions (seedling). Data were subjected to analysis of
variance and Tukey test, at 5% significance level, and to regression analysis based on
growth. B. excelsa seedlings showed polynomial leaf growth and linear height and
diameter growth. There was significant increase in size during the rainy season, except
for plants subjected to full sun condition, since it enabled the smallest increase; these
plants differed from the ones subjected to all qualitative and quantitative treatments
during the rainy season. We conclude that morphometric growth is higher at 50 and 65%
levels of shading and green and blue spectral screens decreases the growth in diameter
and number of leaves of B. excelsa in the initial development phase.
Keywords: Bertholletia excelsa, ecophysiology, solar radiation, ,
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Interactive effects of contrasting photoperiods on the initial growth of
Vitis labrusca and V. vinifera
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In low latitude regions (0º-25º S) in the Tropics, meteorological variables usually affect
the life cycle of introduced temperate plant species. In this work, we aimed to verify the
influence of the natural photoperiod variation on the induction of endodormancy in
grapevine buds in the latitude of 21ºS. Plants of Vitis labrusca var. Niagara Rosada and
Vitis vinifera L. var Chardonnay grown in greenhouse were pruned and evaluated in terms
of shoot growth, number of shoot nodes, emission of lateral shoots, shoot periderm
formation and shoot apex abscission in two seasons with different photoperiods (DP –
decreasing photoperiod) and (IP – increasing photoperiod). The differences in
photoperiod showed two distinct morphological and phenological growth profiles for the
two cultivars. In the DP season, the reduction of photoperiod anticipated all the
morphological variables evaluated. For V. labrusca, we found that the BR50 index was 13
for DP and 9 for IP, with a great non-uniform sprouting for plants grown under DP. When
one-bud canes from these plants grown in such above conditions were forced to sprout in
optimal temperature (27ºC), the BR50 index was 13 and 21 for IP and DP, respectively.
Such results led us to conclude that the distinct BR50 indexes between the seasons
indicate that endodormancy was induced in the buds when photoperiod was naturally
reduced (DP), even for low-latitude conditions.
Keywords: Endodormancy, light, grapevine, meristem, phenology
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Leaf expansion in seedlings of Brazil nut trees subjected to different
luminosity levels
DANIELA ROBERTA BORELLA, JÚLIO HENRIQUE GERMANO DE SOUZA, KALISTO NATAM
CARNEIRO SILVA, GABRIEL VINÍCIUS MIRANDA MULLER, LEONARDO MARTINS MOURA DOS
SANTOS, LUANA BOUVIÉ, ALISON MARTINS DOS ANJOS, ANDRÉA CARVALHO DA SILVA,
UNIVERSIDADE FEDERAL DE MATO GROSSO, UNIVERSIDADE FEDERAL DE MATO GROSSO, UNIVERSIDADE FEDERAL DE
MATO GROSSO, UNIVERSIDADE FEDERAL DE MATO GROSSO, UNIVERSIDADE FEDERAL DE MATO GROSSO,
UNIVERSIDADE FEDERAL DE MATO GROSSO, UNIVERSIDADE FEDERAL DE MATO GROSSO, UNIVERSIDADE FEDERAL DE
MATO GROSSO,

Changing in the quantity and quality of solar radiation influence the leaf ontogeny, which
may increase or decrease the photosynthetic area. The aim of the current study was to
evaluate the expansion of Bertholletia excelsa leaves subjected to different luminosity
levels. The study was conducted in Sinop County (MT) for 340 days, during the rainy
season in 2017/2018. Two-year old seedlings were acclimated on polyolefin screens
under different quantitative (35%, 50%, 65% and 80%) and qualitative (thermoreflective, red, blue and green screens, at 50% shading) light attenuation levels and under
full sun. Estimates of leaf area were based on linear means (length and width) applied to
a mathematical model. The experimental design was completely randomized in factorial
arrangements (5 x 2) and (6 x 2) (luminosity levels x water regime), with 9 repetitions.
Data were subjected to analysis of variance and Tukey test, at 5% significance level. B.
excelsa seedlings presented significant differences in leaf area increase according to
luminosity levels and seasons. The full sun condition enabled the lowest mean leaf area
values, and it differed from quantitative and spectral luminosity levels adopted in both
seasons. Spectral luminosity levels significantly increased the leaf area of B. excelsa
seedlings, mainly on the red screen. We conclude that shading of 50 and 65% provides an
increase in the mean value of the leaf area throughout the year and the spectral level of
the red screen favors the increase in area of the leaf area of the B. excelsa species.
Keywords: Nuts, solar radiation, photosynthetic apparatus, microclimate,
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Leaf traits differentiate evergreen and deciduous species in cerrado
sensu stricto
Adalgisa Maria Chaib Ferreira, Mariana Aragão de Macêdo, Bruna Ribeiro Rangel, Augusto Cesar
Franco,
Universidade de Brasília, Universidade de Brasília, Universidade de Brasília, Universidade de Brasília,

Leaf habit (i.e. deciduousness/evergreenness) and leaf functional traits provide
important insights in plant strategies of resource acquisition and use, particularly for
stressful habitats, such as the Cerrados (savannas) of Central Brazil, where plants are
subjected to nutrient-poor soils and long periods of drought. Our work examined key leaf
traits on six common tree species, three deciduous (Dalbergia miscolobium,
Stryphnodendron adstringens, and Qualea grandiflora) and three evergreens
(Machaerium opacum; Tachigali subvelutina, Vochysia thyrsoidea) in order to verify if
species with contrasting phenologies could be differentiate as conservative or acquisitive
resource use strategists. At April of 2018, ending of the raining season, we collected data
from four mature, sunlit leaves from three individuals of each species. All individuals were
located at the Reserve of IBGE, Distrito Federal. Each leaf was taken from one the four
cardinal points of the canopy (N, S, E, W). The leaf traits considered were leaf thickness
(Lt); leaf area (LA); carbon (C), nitrogen (N) and sulfur (S) concentrations; mechanical
resistance as force to punch (Fp), leaf mass per area (LMA) and fresh mass per dry mass
(Mf/Md). To evaluate the differences between groups, we did a Mann-Whitney test (p
Keywords: Conservative, Acquisitive, Leaf Mass per Area, Force to Punch,
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Light curve of young Brazil nut plants grown under different
luminosity conditions
Andréa Carvalho da Silva, Daniela Roberta Borella, Leonardo Martins Moura dos Santos, Luana
Bouvié, KALISTO NATAM CARNEIRO SILVA, Maurel Behling, Rafaella Felipe Teles Arantes,
Campus Universitário Sinop-UFMT, Campus Universitário Sinop-UFMT, Campus Universitário Sinop-UFMT, UFMT,
Campus Universitário Sinop-UFMT, Embrapa Agrossilvipastoril, Campus Universitário de Sinop-UFMT,

The incidence of different intensities of solar radiation on plants directly influences the
net assimilation of CO2, and consequently on plant growth and development. The aim of
the current study was to investigate carbon assimilation in 2-year-old Bertholletia excelsa
seedlings subjected to different irradiance environments in the Cerrado-Amazon
transition zone (Mato Grosso State), from June to August 2017. Seedlings were acclimated
on polyolefin screens for 6 months, under different quantitative (35%, 50%, 65% and
80%) and qualitative (thermo-reflective, red, blue and green screens, at 50% shading)
levels and under full sun. An ADC BioScientific LCi-SD photosynthesis analyzer - at light
intensity ranging from 0 to 2000 μmol m-2 s-1 – was applied to fully open leaves in order
to analyze the following parameters: leaf temperature (Tleaf), transpiration (E),
photosynthesis (A), CO2 concentration in the substomatal chamber (Ci) and stomatal
conductance (gs). The experimental design was completely randomized with ten
repetitions (seedlings). Significant (p < 0.05) cubic and/or quadratic polynomial
regressions were adjusted to different parameters and shading screens. The highest A, Ci,
E and gs rates were recorded for blue and green screens, whereas the lowest values were
recorded for the thermo-reflective screen. The highest A, E and gs rates in black-screen
environments were recorded for 80% and 65% shading screens, whereas Ci was observed
in full-sunlight and 35%-shading environments. Overall, the full sunlight condition
recorded the lowest rates for all photosynthetic parameters. We conclude that B. excelsa
seedlings grown in quantitative-qualitative environments with irradiances between 500
and 1250 μmol m-2 s-1 allow the greatest gas exchange.
Keywords: Photosynthesis, shading, transpiration, ,
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Morpho-physiological traits of coffee seedlings under natural
biostimulants
Ronan Alves Marques, Maria Gessi Teixeira, Tais Sacheto, Wellington Marota Barbosa,
Instituto Federal de Ciência, Educação e Tecnologia do Sul de Minas Gerais, Machado - MG, Brasil, Instituto Federal de
Ciência, Educação e Tecnologia do Sul de Minas Gerais, Machado - MG, Brasi, Instituto Federal de Ciência, Educação e
Tecnologia do Sul de Minas Gerais, Machado - MG, Brasi, Instituto Federal de Ciência, Educação e Tecnologia do Sul de
Minas Gerais, Machado - MG, Brasi,

The aim of this study was to evaluate the influence of chitosan and Pyroligneous extractbased natural biostimulants on the morpho-physiology of coffee seedlings. Plant cultivar
Catuaí Vermelho IAC 144 was grown in 4 L plastic pots and sprayed with chitosan (0; 1; 2
and 3 mL L-1) and Pyroligneous extract (0 and 1.5 mL L- 1). Treatments were repeated
30 days after spraying. The experiment was carried out in a randomized block design with
six replicates in a factorial scheme (4x2). Scott-Knotts test at 5% significance was used.
SPAD index, leaf area and chlorophyll a, b and total contents were evaluated. The SPAD
index was determined by performing three measurements per leaf at the basal part of the
plant and then obtaining an average value. Two completely expanded leaves, collected
from the third node from the apex, were scanned per plant and leaf area determined with
ImajeJ software. Chlorophyll content was assessed on the second expanded leaf from the
apex. Six mm-diameter leaf discs were extracted and submerged in 80% acetone solution
for absorbance reading. Combination of chitosan and Pyroligneous extract increased
coffee contents of chlorophylls b and total, whereas reduction on chlorophyll a and of leaf
area was observed with chitosan application alone. Higher SPAD index was observed with
the application of 1 mL L-1 of chitosan, regardless of the addition of the Pyroligneous
extract. It is concluded that the evaluated natural biostimulants affect the morphophysiology of young coffee plants.
Keywords: Coffea arabica, chlorophyll, SPAD, Chitosan, Pyroligneous extract
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Nitrate:ammonium ratio on growth of hydroponic rocket in Mato
Grosso
Williann Ederson Neves Bidoia, Rafael Campagnol, Victor Vinicius de Oliveira, Viviana Corrêa de
Morais, Selma Barboza Campos, Glaucio da Cruz Genuncio,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade de Cuiabá, Universidade Federal de Mato Grosso,

Keep a good balance of nitrate and ammonium concentrations in the nutrient solution
(NS) will allow better pH stability, which reduce the use of acids and bases to adjust it.
Constant and adequate acidity of NS guarantees the permanent availability of nutrients to
the plants, reflecting in its greater development. The objective of this work was to
determine the growth behavior of hydroponic rocket under high temperature conditions
as a function of the nitrate: ammonium ratio (N:A_Ratio) in the NS. Experiment was
carried out in the experimental farm of UFMT, from 04/15 to 05/25/18, in a NFT
hydroponic system. Treatments consisted of three N:A_Ratio in the SN (100:0, 90:10 and
85:15% of nitrate:ammonium, respectively) and two cultivars of rockets. Seedlings were
produced in trays with 200 cells with commercial substrate. Transplanting to hydroponic
channels was done 15 days after sowing (DAS). Spacing between plants was 12.5x12.5cm.
Daily, NS tank level were completed and the pH and electrical conductivity adjusted at
6.0±0.5 and 1.2±0.05 mS.cm-1, respectively. Five plants per plot were collected at 20, 25,
30, 35 and 40 DAS and evaluated for plant height (PH), number of leaves per hole (NLH)
and dry mass of aerial part (DMAP). For each characteristic evaluated, regression
equations were adjusted for N:A_Ratio throughout growing period. For PH, the adjusted
equations for N:A_Ratio of 100:0; 90:10 and 85:15% were, respectively: y=0.0162x2+0.9839x+5.66 (R2=0.991); y=-0.025x2+1.519x+2.65 (R2=0.995) and y=0.0261x2+1.6193x+1.355 (R2=0.998). For NFH, the adjusted equations for N:A_Ratio of
100:0; 90:10 and 85:15% were, respectively: y=-0.0515x2+3.9669x-6.64 (R2=0.871); y=0.0676x2+4.4321x-5.9 (R2=0.848) and y=-0.1123x2+5.7266x-16.14 (R2=0.942). For
DMAP, the adjusted equations for N:A_Ratio of 100:0; 90:10 and 85:15% were,
respectively: y=0.0132x2-0.1317x+0.4507 (R2=0.969); y=0.0142x2-0.1219x+0.4007
(R2=0.986); y=0.0123x2-0.0577x+0.0148 (R2=0.964). For PH and NLH the coefficients
"a" of equations were negative, while for DMAP were positive, reflecting its behavior
throughout the growing season.
Keywords: Eruca sativa Mill., Nutrient solution, Tropical climate, Greenhouse,
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Operculum and seed imbibition on in vitro germination of Butia
capitata.
Breno Ítalo Durães Santana, Renato Paiva, Michele Valquíria dos Reis, Jober Condé Evangelista
Freitas, Diogo Pedrosa Corrêa da Silva, Marcella Carvalho Chaves , Lillian Magalhães Azevedo,
Aline Aparecida Silva Pereira, Rafael Agostinho Ferreira,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade
Federal de Lavras, Universidade Federal de Lavras,

Butia capitata, a native palm tree of the Brazilian Cerrado, presents commercial potential
since its fruit may be consumed in natura or processed in pulps, sweets, ice cream and
jellies. Despite its great potential, fruit production is obtained through extractivism. The
propagation of the species is limited by seed dormancy, which in natural shows conditions
less than 10% in periods of up to 365 days. In this context, the aim of this work was to
evaluate the influence of the operculum and seed imbibition on in vitro germination.
Seeds underwent the asepsis process (1min 70% ethanol, 15min 6% NaClO) and then
inoculated in MS medium with 30g L-1 sucrose, 7g L-1 agar. The presence and absence of
the seed operculum and imbibition in water for five days (control, non-imbibed seeds)
prior to inoculation were tested. The treatments were maintained in a growth room with
controlled temperature and photoperiod. After 30 days of inoculation, the percentage of
germination was evaluated. The results showed that the interaction between the preserve
and imbibition factors was statistically significant. Imbibed and non-imbibed seeds
presented 72 and 92% germination, respectively, with operculum removed. In the
presence of the operculum, germination was 4%, for both imbibed for 5 days and nonimbibed seeds. This study indicated that the presence of the operculum influences Butia
capitata seed dormancy.
Keywords: palms tree, dormancy, in vitro culture, ,
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Phloem functionality between berry and mother-plant in Vitis
labrusca L. during development
Mickaela Moreira dos Santos, Luan Baritiello da Silva Bezerra , Luan Cordeiro Correa , Eduardo
Monteiro , Vanildo Silveira , Ricardo Bressan-Smith ,
Universidade Estadual Norte Fluminense Darcy Ribeiro , Universidade Estadual Norte Fluminense Darcy Ribeiro ,
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It is a common sense that the accumulation of sugars in the mesocarp of grape berries is
associated to changes in the xylem and phloem transport. We tested the assumption that
mesocarp becomes dependent on phloem water supply because xylem inflow declines at
the onset of berry ripening. Using berries of Vitis labrusca var. Niagara Rosada from preto post-veraison, we analyzed the cell wall acid invertase (CWAI) and soluble acid
invertase (SAI) activity along the berry development. We found that both enzymes
increased their activities until late ripening stage (around 50 days after anthesis - DAA),
and then decreased both activities until 65 DAA. CWAI activity was about 3-4 times higher
than SAI during all time-course evaluation. The collection of phloem sap from berries
showed that a rapid sugar accumulation occurred almost concomitant with enzyme decay.
Glucose and fructose were the most accumulated sugars as sucrose was in low levels in
post-veraison stage. Our results indicate the monosaccharide accumulation at the late
ripening as a consequence of the increased invertase activities few days before and that
the phloem is highly active, in consonance with the invertase activities.
Keywords: Water, Enzyme, Phoem, ,
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Phosphorus Acumulation In Production Systems Under No-Tillage In
Cerrado
Nathalia Gomes Carvalho, Leandro Pereira Pacheco, Andressa Selestina Dalla Côrt São Miguel,
Plínio Monteiro Fernandes Barbosa,
Universidade Federal de Mato Grosso ,
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Universidade Federal de Mato Grosso ,
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Consolidated as the technological innovation of agriculture, the no-tillage system (NTS)
stands out in the Cerrado because it is an alternative to minimize the impacts caused by
intensive land use. This system is particularly related to the minimum soil movement,
crop rotation and the cover plants that have the capacity to accumulate and release
nutrients by the decomposition of the phytomass.The objective of the study was to
evaluate the accumulation of phosphorus (P) in annual and cover crops, under no-tillage
in Cerradoof Mato Grosso.The experiment was carried out at the Campus of Rondonópolis,
UFMT, in 2016 in a randomized block design, with nine production systems and four
replicates with the treatments: S1: fallow no-till (NT); S2: conventional tillage (CT); S3:
Crotalaria spectabilis; S4: Corn + C. spectabilis; S5: Pennisetum glaucum; S6: Urochloa
ruziziensis; S7: Sunflower + U. ruziziensis; S8: Vigna unguiculata; S9: Corn + U. ruziziensis.
Phytomass evaluations were carried out on flowering and senescence.The treatments that
stood out most in flowering were the Urochloa ruziziensis, with an accumulation of
approximately 80 kg ha-1, because it does not present grains that end up consuming more
ATP.The sunflower + U. ruziziensis was the second treatment that stood out the most,
having an accumulation of approximately 70 kg ha-1, because of not translocating large
amount of P to the grains for maintains in the aerial part.This characteristic of the
sunflower consortium makes this treatment stand out in the senescence among the
others, as it maintains the highest amount of P.The sunflower + U. ruziziensis is the most
suitable for implantation in SPD in the Cerrado of the south of Mato Grosso. Maize
consortia can return significant amounts to the system.
Keywords: nutrients, consortia, Sunflower + U. ruziziensis, ,
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Photosynthesis in seedling Brazil nut trees subjected to different
shading levels
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Photosynthetic rates depend on the radiation environment. The aim of the current study
was to evaluate photosynthetic parameters of Bertholletia excelsa seedlings in rainy-dry,
dry and dry-rainy season transitions, under different shading levels. The study was
conducted from May 2017 to June 2018 in Sinop County (MT). Sample comprised 2-yearold Bertholletia excelsa seedlings acclimated on polyolefin screens under different
quantitative (35%, 50%, 65% and 80%) and qualitative (thermo-reflective, red, blue and
green screens, at 50% shading) levels and under full sun. A portable photosynthesis
analyzer (ADC BioScientific; LCi-SD model) set at 1839 μmol m-2 s-1 light intensity was
used to estimate the following parameters in “source” leaves on a monthly basis: leaf
temperature (Tleaf), transpiration (E), photosynthesis (A) CO2 concentration in the
substomatal chamber (Ci) and stomatal conductance (gs). The experimental design was
completely randomized in factorial arrangements (5 x 2) and (6 x 2) (shading levels x
season), with 9 repetitions (seedling). Data were subjected to analysis of variance and
Tukey at 5%. B. excelsa seedlings presented difference in gas exchange due to season
transition under different qualitative and quantitative shading levels. The highest gas
exchange values were recorded in the transition from the rainy to the dry season. The full
sun condition enabled the lowest values of all parameters during the dry season. We
conclude that greater gas exchange occurs in 50% and 65% shading and higher
photosynthetic rates in the blue, thermoreflective and black 50% screens.
Keywords: Photosynthesis, shading, transpiration, ,
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Photosynthetic performance in the symbiotic system “GlycineBradyrhizobium”
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The symbiotic legume-rhizobia system has its genesis in nitrogen poor-soils, in which the
plant and the bacterium establish intrinsic metabolic relationships, guaranteeing survival
and perpetuation of the species involved. Photosynthesis provides energy resources
necessary for the fixation and assimilation of nitrogen in the root nodules. The nitrate ion
(NO3-) present in the system competes for the resources, which influences the
photosynthetic rate. Thus, the objective of this study was to study the photosynthetic
performance of the symbiotic system composed of soybean, Glycine max and
Bradyrhizobium japonicum or uninoculated soybeans, in the presence (1.7 mM) or
absence (0.0 mM) of NO3-. Soybean seeds of the BMX Active RR variety inoculated or not
with Rhizobium solution were sown in sand and cultivated for 46 days under greenhouse
conditions. Gas exchange evaluations were performed in the morning, in expanded leaves,
37, 40 and 46 days after sowing. An infra-red gas analyser (IRGA, model Walz GFS 3000)
was used to evaluate the net assimilation rate of CO2, transpiration rate, stomatal
conductance and internal CO2 concentration in the leaf. The results were submitted to the
Levene test and analysis of variance with averages compared by Tukey test at the 5%
probability level. Soybean plants that form symbiotic systems and did not receive nitrate
presented no variation in assimilation in the evaluations, suggesting synchrony in host
and symbiont metabolisms. The assimilation of carbon in soybean inoculated or not,
presented variation with nitrate supply. Rhizobium-free and nitrate-free soybean plants
showed low carbon assimilation, which remained constant in the evaluations,
demonstrating the need for nitrogen. It is concluded that the presence of nitrate affects
gas exchange in both rhizobium-inoculated and not inoculated soybean. There is no need
for supply nitrate in the symbiotic system.
Keywords: Nitrate, Gas exchange, Symbiosis, Glycine max, Bradyrhizobium japonicum
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Photosynthetic pigments in rice varieties cultivated with and without
flooding
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The photosynthetic pigments are responsible for the capture of light energy and are
directly related to the productive potential, and the water stress can reduce the
concentration of the foliar pigments. Therefore, the objective of this work was to evaluate
the effect of water stress under the concentration of photosynthetic pigments in rice
varieties. The experiment was carried out in a greenhouse, in a 3x2 factorial scheme with
5 replicates, the first factor being rice varieties with 3 levels (BRS-Esmeralda, Branquinho
and Agulhinha Vermelho) and the second factor was the 2-level water regime (flooded
and not flooded). The extraction of photosynthetic pigments was carried out in the preflowering period, using organic solvent Dimethyl Sulfoxide (DMSO) saturated with
calcium carbonate (5%). Three leaf disks with 0.5 cm² each were removed and immersed
in 3 mL of DMSO, for a period of 10 hours. After this period the absorbance was read and
from this reading the chlorophyll and carotenoid concentrations were estimated. The
results showed that in the flooded environment there was no significant difference in the
concentration of photosynthetic pigments among rice varieties. However, in the nonflooded environment, the Red Needle variety showed the lowest concentration of
photosynthetic pigments. Comparing the performance of each variety in the two
cultivation environments, the Agulhinha Vermelho variety showed the lowest
concentrations of foliar pigments. The BRS-Esmeralda and Branquinho varieties were the
best adapted to the water regimes experienced, the same not occurring with the variety
Agulhinha Vermelho.
Keywords: Chlorophyll, Hydrical stress, Oryza sativa L., ,
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PHYSIOLOGICAL CHANGES IN PINTO BEAN PLANTS SUBMITTED TO
HEAVY METALS
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In Brazil, pinto beans (Phaseolus vulgaris L.) are considered a culture of great importance.
Among the largest producers, the state of Minas Gerais stands out, where bean cultivation
drives the regional agricultural economy. In November of 2015, the state suffered one of
the largest environmental disasters in the country, leading to extensive contamination of
the environment by heavy metals, including iron oxide (Fe2O3) and zinc oxide (ZnO),
significantly compromising agricultural production and the entire ecosystem of the
region. Thus, the objective of this research was to evaluate physiological changes, induced
by different concentrations of Fe2O3 and ZnO in pinto bean plants. For this experiment,
seeds of the BRS Madreperola cultivar were used, cultivated in substrate. Upon reaching
growth stage V2, they were transferred and acclimatized into a hydroponic system of
floating root and continuous flow in nutrient solution, half strength of Hoagland and
Arnon (1938), containing different concentrations of Fe2O3 (0.0; 5.0; 10.0 and 20.0mgL1) and ZnO (0.0; 5.0; 7.5; and 10.0mgL-1), and remaining on it for more seven days. After
this period, the growth parameters analysis occurred, being: shoot length and roots,
nitrogen balance index, anthocyanins, chlorophyll, and flavonoids. The results indicated
that Fe2O3 and ZnO were responsible for the reduction in all the growth parameters
evaluated in pinto bean plants. For the nitrogen and anthocyanin index, no changes
significant occurred, but the chlorophyll and flavonoid indicators were increased.
Therefore, we can conclude that the iron oxide and zinc metals are harmful to the growth
and development of pinto bean plants at the vegetative stage.
Keywords: Growth, Heavy Metals, Pinto bean, ,
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Potassium phosphate is a potential mitigation of water deficit in
soybean plants
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University of Sydney, Centre for Carbon Water and Food, NSW, Australia, Instituto Federal Goiano – Campus Rio Verde, Rio
Verde-Go, Brazil,

Climate change has caused frequent and intense periods of drought, which has
compromised the maintenance of productivity in important crops, such as soybean. The
aim of this study was to evaluate physiological and metabolic changes in soybean plants
exposed to water deficit and treated with potassium phosphate (PP). Soybean plants were
grown in a greenhouse and a dose response curve was first constructed to verify the most
efficient dosage of the product (PP; 0.0; 0.7; 1.5; 3.0; 6.0 L p.c. ha-1). A second experiment
was carried out using the dose previously selected (0.7 L p.c. ha-1) for the evaluation of
physiological and metabolic characteristics of soybean plants. In both experiments, the
treatments consisted of well-watered (WW), water deficit (WD, 50% maximum water
holding capacity), PP-treated plants and PP+WD. The dose of 0.7 L PP p.c ha-1 allowed the
maintenance of gas exchange and chlorophyll a fluorescence variables in soybean plants
exposed to water deficit. PP+WD-treated plants increased D-pinitol and chiro-inositol
contents, in relation to WD-treated plants. Increases in the antioxidant enzymes activities
were also observed in plants exposed to water deficit, however the application of PP
reversed the damage caused by oxidative stress. The PP application was efficient to
mitigate WD effects since it maintained the photosynthetic parameters and cell
membrane integrity, as well as increasing metabolic profile and antioxidant activity in
soybean plants.
Keywords: Glycine max, drought , photosynthesis, photochemical activity, antioxidant enzymes
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Processed Kaolin Particle Film (PKPF) in Coffea sp. canopy: effects on
photochemical efficiency, SPAD reading, yield
DEIVISSON PELEGRINO DE ABREU, Gideão Pelegrino de Abreu , Cesar Abel Krohling, Weverton
Pereira Rodrigues, Benjamim Valentim da Silva, Katherine Fraga Ruas, Wallace de Paula
Bernardo, Danilo Força Baroni, Henrique Martins de Oliveira, Eliemar Cam
UENF, IFES , INCAPER, UENF, UENF, UENF, UENF, UENF, Oliveira HM, UENF,

In coffee trees (C3 metabolism), photosynthesis is saturated to 1/3 of the maximum
irradiance incident on the canopy, i.e., ca. 700 μmol m-2 s-1 for sun-exposed canopy
leaves. The excess irradiance absorbed by the leaves can negatively affect plant
metabolism with leaf damages (sunburn). In order to mitigate these damages and to
protect the coffee leaves, we performed the application of PKPF (Surround®WP) on the
surface of coffee leaves and compared them with plants cultivated under conventional
production system (without PKPF protection). Experimental fields were conducted
during three years in Atílio Vivácqua, Marechal Floriano, Rio Novo do Sul/Espirito Santo
state/Brazil. Chlorophyll Fluorescence (CF) were determined using a non-modulated
fluorometer (PEA, Hansatech Company, UK). In addition, thermal images were obtained
with a Flir i50 infrared camera, and Portable Chlorophyll Meter (SPAD-502) was used for
measure “leaf greenness”. Coffee bean yield and quality were performed during and after
harvest. The statistical design adopted in the four experimental fields was of randomized
blocks. The PKPF on coffee canopy reduced leaf temperature of up to 4.9°C. In all the
experimental fields was observed increase of maximum quantum yield of Photosystem II
and higher photosynthetic index for plants with PKPF treatment. Plants maintained in
conventional farmer management (without PKPF protection) had a reduced “leaf
greenness” for all experimental fields studied. Finally, plants with PKPF treatment had
pronominally higher yield.
Keywords: leaf temperature, heat stress, yield and quality, mitigation, Coffea
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Production of irrigated Leucaena leucocephala seedlings with treated
domestic effluent
Beatriz Santos Machado, Willy Rilston S ouza de Jesus , Fernando Jorge Corrêa Magalhães Filho,
DENILSON DE OLIVEIRA GUILHERME,
UCDB, UCDB, UCDB, UCDB,

Leucaena leucocephala (leucena), is a leguminous tree that was introduced in Brazil in the
1940s, a species that can be used in animal feed as well as in the production of coal. It is a
type widely used in reforestation with a capacity to tolerate different types of soils and is
endowed with a good nitrogen fixation. The objective of this study was to evaluate the
growth and development of leucine seedlings in different substrates irrigated by effluent
from water treatment by vertical flow constructed wetlands. The experimental design
was a randomized complete block in 3x3 factorial (3 irrigations and 3 substrates), with 5
replications and 6 plants per plot. The three irrigation effluents were: water, septic tank
effluent treated by wetlands and effluent post - maturation pond treated by wetlands. The
three types of substrate were: pinus bark, washed sand and soil. The leucena seeds were
scarified with sandpaper to break dormancy and seeded in polyethylene bags in a
structure covered by sombrite. At 30 days after sowing, they were raised and copied on
each seedling. The data were submitted to analysis by the Tukey test at 5% of probability,
using the statistical program Sisvar. The final objective of the test was the height of 14.84
cm for height and 3.14 mm for the collecting diameter, both with substrate composed of
pinus bark and with irrigation of the septic tank effluent treated by the constructed
wetlands. Through the statistical analysis it was verified that for a commercial substrate
species bark of pinus combined with 3 types of irrigation evaluated, it allowed the greater
initial development of the seedlings. It was concluded that the use of the pine bark and
the effluent treated by wetland to the vertical flow as post-treatment of septic tank
provided higher leucena productivity.
Keywords: leucena. fertigation, effluent, , ,
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Production of Talinum triangulare seedlings from cuttings in different
types of substrates
Beatriz Costa de Oliveira Queiroz de Souza, Geysa Manuelle Figueira da Silva, Ivan Alves Dos
Santos Junior, Túlio Silva Lara, Haroldo Sá Miranda Júnior, Marcos Diones Ferreira Santana,
Universidade Federal do Oeste do Pará., Universidade Federal do Oeste do Pará., Universidade Federal do Oeste do Pará.,
Universidade Federal do Oeste do Pará., Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

Cariru is an unconventional vegetable used as food in the Amazon region, because it is
rich in calcium, phosphorus and vitamin C. Due to the difficulty in propagation by seed,
cuttings are usually used. Thus, work was carried with the objective determine the
development of seedlings Talinum triangulare (Jacq.) Willd., produced from cuttings in
different types of soil. The experiment was conducted at the Laboratory of Plant
Physiology and Plant Growth, at the Federal University of West of Pará. A completely
randomized design was adopted, with three treatments: T1 – 100% sand; T2 – 100%
commercial substrate; and T3 - 50% sand and 50% commercial substrate. The cuttings
were collected of stock plant, standardized with 8-12 cm of length and similar degrees of
maturity. The cuttings were cultivated in 500 ml pots with their respective substrates and
the pots were allocated in controlled environment, with photoperiod of 12h and
temperature of 27ºC. It was evaluated the total leaf area (TLA), shoot dry mass (SDM) and
root (RDM), and root/shoot ratio (R/S). The experimental data were submitted to analysis
of variance and the means were compared by Scott-Knott's test (P < 0,05). Treatment T2
provided the highest SDM value, averaging 1,37g, while T1 and T3 showed average values
of 0,59g and 0,98g. In the T3 treatment was observed the higher RDM values and R/P,
averaging 0,24g and 0,29, respectively, demonstrating that there was more investment in
root growth for the cuttings of this treatment. Moreover, the T3 treatment provided the
highest value of TLA, while the lowest value was observed in T1, which occurred because
the soil composed of sand and substrate had better physical and chemical conditions for
the growth of plants. In view of the above, the cariru cutting presented better
development in 50% sand and 50% commercial substrate, serving as data to carry out
future work.
Keywords: Cariru, Vegetative propague, Different substrates, Unconventional plant, Cutting’s
cultive
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PROPAGLE SIZE, VIABILITY IN AIR AND SPROUTING OF ARUNDO
DONAX L. (POACEAE) UNDER FLOODED CONDITIONS
Elson Rangel Calazans Júnior, Joyce De Carvalho Trindade, Adson Willard Ferreira Albuquerque,
Cristiane da Silva Ferreira,
UnB, UnB, UnB, UnB,

Arundo donax (Poaceae) is an invasive alien species in the Cerrado. The establishment of
this species in river banks and lakes causes serious damage to the environment, such as
loss of soil quality and reduction of biodiversity. Reproduction of A. donax occurs by
vegetative propagation and is of crucial importance in the invasion process. Although it is
a hydrophilic plant, there is little information on the propagation of the species under
flooding conditions, as well as the smallest possible propagule size for developing of new
sprouts and the viability of the propagule upon air drying. Propagules (fragments with at
least one node, cut from the apical, intermediate and basal portions of the stem) were
divided into size classes (0,5 to 10 cm). Sprouting occurred from the size class of 1 cm in
all types of propagules (100%). Medium-sized propagules of 3 cm were placed in two
treatments: control (daily watering) and flooding (complete submersion in 1.5 L pots for
30 days, 10 replicates per treatment. All propagules successfully sprouted (100%) in
submerged conditions. We also tested propagule viability after exposure to air for four
weeks (25ºC, 12h photoperiod). The experiment was done with 4 replicates of 10
propagules. Viability of the propagules decreased with duration of air exposure. In the
first week 100% of the propagules sprouted, 70% in the second week and at the end of
four weeks no propagules remained viable. Success of colonization depends on propagule
size and fragments deposited on soil surface can rapidly lose viability. However, Arundo
donax is able to sprout under submergence, even small-sized propagules.
Keywords: Arundo donax, vegetative propagation, hydric stress,, ecological invasion,
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Protein quantification in Moringa oleifera seeds coming from four
Brazilian Northeast States
JOSYELEM TIBURTINO LEITE CHAVES, Toshik Iarley da Silva, Antonia Almeida da Silva, Jacob
Silva Souto, Ana Cardoso Clemente Filha Ferreira de Paula ,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Campina Grande, Instituto Federal de Minas Gerais,

Moringa oleifera Lam. is considered an arboreal vegetable with great nutritional value, in
which its vegetable parts are used for human consumption, especially in regions of
poverty. The seeds are high in protein and lipids content. However, the amount of these
reserves may vary depending on the different growing conditions. Thus, the objective was
to quantify the protein in seeds coming from different states of Northeast of Brazil. The
seeds of M. oleifera were collected in the cities Sebastião das Laranjeiras, BA, Juazeiro do
Norte, CE, São Mamede, PB and Parelhas, RN. The soil of each state was analyzed. The
climate data were obtained at the National Institute of Meteorology. The almonds were
removed from the seeds and crushed. The protein content was analyzed by the modified
Kjeldahl method. For analytical purposes were considered four collection sites (BA, CE,
PB and RN) and five replicates, with a total of 20 experimental plots. The data obtained
were submitted to normality test of Shapiro-Wilk, the non-parametric Kruskal-Wallis test
(????
Keywords: semiarid, moringa, , ,
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Relationship between anatomical characteristics and physiological
quality of Coffea canephora cuttings
Taíza Andressa Vicentini, Jurandyr José Ton Giuriatto Júnior, Larissa Fatarelli Bento de Araújo,
Jaqueline Martins Vasconcelos, Marcelo Curitiba Espindula,
Universidade Federal de Rondônia , Universidade Federal de Rondônia , Universidade Federal de Rondônia , Universidade
Federal de Rondônia , Empresa Brasileira de Pesquisa Agropecuaria (Embrapa) Rondônia ,

In the process of production of Coffea canephora seedlings in commercial nurseries,
cloning by cutting is the main technique used. The objective of this work was to
characterize anatomically the coffee stakes of different maturation stages, evaluating the
relation between quality of the seedlings and the anatomical characteristics of the
cuttings used as propagules. The experiment was conducted in a greenhouse at the
EMBRAPA Experimental Field, in Ouro Preto do Oeste - RO. For the purpose of the
anatomical analysis, the experiment consisted of five treatments, that refer to the age of
formation of the stem cuttings (vegetative propagation) in the matrix plant (30, 60, 90,
120 and 150 days) selected from the first stem of the apex which have already issued two
plagiotropic branches. The experiment was completely randomized, with five
replications. The cauline segments were fixed in FAA 70, dehydrated in increasing ethanol
series and included in paraffin. After inclusion, they were cross-sectioned on a rotating
microtome and the 10 μm thick sections were stained with Toluidine Blue for structural
anatomical characterization. The thickness of the xylem, phloem and vascular cylinder
agreed to the linear polynomial model progression, that is, the older the stake, the greater
the thickness of these tissues. The thickness of the epidermis did not fit any mathematical
model, having a mean of 221 μm regardless of the age. The stem anatomy may be related
to the greater or lesser rooting of the pile. The development of a continuous ring of
sclerenchyma between the phloem and the cortex constitutes an anatomical barrier to
adventitious rooting in several species. The formation of this tissue is associated with
plant maturity (age), thus, older stakes probably presented anatomical barriers to
rooting, which consequently reduce the growth and development of the seedling.
Keywords: Coffee, Vegetative propagation, Histology, ,
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Resistance to herbicide in F1 corn populations
Ânderson Scalvi Sommer, Alisson Mateus Rossi, Vinicius Rampazzo, Carolina dos Santos Binda,
Adriano Michel,
Instituto Federal de Educação, Ciência e Tecnologia do Rio Grande do Sul- Campus Sertão, Instituto Federal de Educação,
Ciência e Tecnologia do Rio Grande do Sul- Campus Sertão, Instituto Federal de Educação, Ciência e Tecnologia do Rio
Grande do Sul- Campus Sertão, Instituto Federal de Educação, Ciência e Tecnologia do Rio Grande do Sul- Campus Sertão,
Instituto Federal de Educação, Ciência e Tecnologia do Rio Grande do Sul- Campus Sertão,

The Glyphosate is a systemic herbicide that inhibits the activity of the 5-enolpyruvylchiquimate-3-phosphate synthase enzyme which is a condensation catalyst of the
shikimic acid and pyruvate phosphate, preventing the synthesis of the essential aromatic
amino acids phenylalanine, tyrosine and tryptophan leading the plant to senescence. The
herbicide resistance can be achieved by altering the action site, herbicide degradation and
overexpression of the target protein. The objective of this work was to evaluate the
potential transmission of the herbicide resistance in F1 populations from the artificial
cross of transgenic corn hybrids with native and conventional varieties. The commercial
hybrid DKB 240 PRO3 was used as the male parent, and the creole varieties Pixurum 05,
Taquara, Taquarão Branco, Catarina, Mato Grosso, Pampeano, MPA 01 and BRS Planalto
were used as female parents. The female parents were emasculated and hand pollinated.
When the materials were in the milky grain stage, the asepsis was performed, followed by
rescue, isolation and inoculation in a nutrient medium. The seedlings obtained were
acclimatized after seven days of in vitro culture and weekly fertigated. When the seedlings
reached six leaves, a selective agent of glyphosate was applied at the dose of 02 L•ha-1
and after 20 days the percentage of survival was evaluated, classifying them as resistant
and/or susceptible. The obtained data was compared by the Tukey test at 5% significance
within each cross. Thus, it is concluded that there was a transgene gene scape of the
genetically modified varieties to the creole varieties in the first generation. This result is
extremely important because these materials are essential for the genes supply in plant
improvement genetic programs. The sowing of genetically modified plants with herbicide
resistance near conventional crops, may cause vertical gene flow, occurring the genetic
identity loss and creole material variability.
Keywords: Zea mays L, phenotype, gene flow, glyphosate, creole varieties
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Seed germination and establishment of Helianthus annus L. seedlings
in soils contaminated with Cr and As
Aline Aparecida Silva Pereira, Fernanda Carlota Nery, Elisa Monteze Bicalho, Rafael Agostinho
Ferreira, André Guilherme Daubermann dos Reis, Marcella Carvalho Chaves, Breno Ítalo Durães
Santana, Lillian Magalhães Azevedo, Jober Condé Evangelista F
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, UNIVERSIDADE FEDERAL DE LAVRAS,
Universidade Federal de Lavras, UNIVERSIDADE FEDERAL DE LAVRAS, Universidade Federal de Lavras,

The environmental conditions exert great influence on the physiological quality and vigor
of the seeds. The sunflower, an oilseed with broad agronomic and commercial application,
presents high capacity to withstand different hedafoclimatic conditions and efficient
antioxidant system. Thus, the aim of this study was to evaluate the germination potential
and initial growth of Helio 250 hybrids when cultivated in soils contaminated with arsenic
(As) and chromium (Cr). The seeds were sown on inert soil in a germination box. The
treatments were: irrigated soil with complete nutrient solution (CNS), irrigated with two
different concentrations of Cr and As and irrigated with the elements in consortium. The
photoperiod was 12 hours at 25 ° C and 60% relative humidity. The parameters analyzed
were: germination percentage, germination rate index (GSI), mean germination time
(MGT) and normal seedlings. The results obtained were 100% germination in all
treatments. The GSI was also unaffected by the presence of trace elements and the MGT
was 1.4 days. Regarding the establishment of the seedlings, there was a significant
difference between the treatments. Seeds in CNS had 95% of normal plants; in soil
irrigated with As 0% of established seedlings; in relation to Cr, in irrigated soils with 0.1
mg / L there was 10% and with 0.3 mg / L there were 5% of normal seedlings. When in a
consortium, at 0,3 mg / L, 0% of the established seedlings were obtained and at a
concentration of 0.1 mg / L, there was 45%. However, it was concluded that the metals
did not affect the germination rate due to the optimal conditions to which the seeds were
exposed and the use of their reserve tissues for the development of the embryo. With plant
establishment, a period considered crucial and vulnerable to plants, cytotoxic effects
affected plant growth and viability. In consortium, these metals can promote interactions
between them and other essential elements, and can be chelated more quickly by the
amplification of the signals promoted by the increase of the concentrations and
consequently by the induction of responses.
Keywords: Development, sunflower, trace elements, ,
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Seeds discontinuous hydration and its influence to germination of
three species occurring in Brazilian tropical dry forest
Elizamar Ciríaco da Silva, Rafael Silva Freitas, José Laurindo dos Santos Junior, Karolyne Wanessa
de Jesus,
Universidade Federal de Sergipe, Universidade Federal de Sergipe, Universidade Federal de Sergipe, Universidade Federal
de Sergipe,

Seed discontinuous hydration has been referred as a good technique which enables
environmental stress tolerance, as well as it improves the performance of the
germination. The main reason for these attributes is because the discontinuous hydration
seems to act as a priming stimulus, preparing the seeds to a further and better response
during stress conditions such as water deficit or salinity. This behavior has been referred
as priming, or even as a hydropriming. For testing the hypothesis that discontinuous
hydration improves germination, seeds of three species occurring in a tropical dry forest
in semiarid region of Brazilian Northeastern (Triplaris gardneriana Wedd, Ziziphus
joazeiro Martius and Libidibia ferrea (Mart. ex Tul.) L.P. Queiroz var. ferrea) were
subjected to cycles of hydration and dehydration (HD) (0, 1, 2 and 3 cycles of HD). The
time for hydration was 12, 48 and 1 hours, and for dehydration was 14, 18 and 8 hours
for each species, respectively. Germination (%), germination speed index (GSI), mean
germination time (MGT), mean germination speed (MGS) and synchronic index were
evaluated. Discontinuous hydration induced changes to germination. MGS was reduced in
seeds of T. gardneriana that underwent two and three cycles of HD. Other changes were
not observed. Germination was not observed in seeds of Z. joazeiro subjected to one and
two cycles of HD during the time evaluated. However, reduction in MGT and increasing in
MGS were observed in seeds that underwent three cycles of HD. For L. ferrea, three cycles
of HD improved germination (%) and GSI. Discontinuous hydration improves germinative
attributes in seeds of these species. However, these responses differ among them, where
some attributes seem to be favored to the detriment of others. These results open future
opportunities to further studies for a better understanding about the benefits of exposure
to discontinuous hydration in seeds of tropical forest species.
Keywords: hydropriming, Libidibia ferrea, Triplaris gardneriana, Ziziphus joazeiro,
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Soybean yield submitted to salt stress treated with silicon
Paulo César de Souza Júnior, Paulo Eduardo Ribeiro Marchiori, Amauri Alves de Alvarenga,
Universidade federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras,

The use of silicon (Si) promotes several benefits for growth and development of crops,
favoring the aclimation of plants under stress conditions. It is known that in grasses, the
accumulation of Si can be beneficial due to regulation of transpiration, reducing the effects
caused by abiotic stresses such as drought and salinity. However, studies are needed to
prove the effect of silicate fertilization on the physiology of soybean (Glycine max L.) crop,
once it is occurring an expansion of planted areas, mainly to regions with low
precipitation and soils with high salt content. The objective of this study was to evaluate
the efficiency of silicate fertilization to attenuate the effects of saline stress on growth of
soybean plants. Soybean plants cv. NA 5909 RR were cultivated in pots of 6 dm³
containing mix of soil and sand (2:1) under greenhouse conditions and exposed to
different silicon concentrations, supplemented by application of rice husks ash. The
experiment was conducted in a randomized block design, 4 x 2 factorial scheme, with 3
replicates. The variation factors were four doses of rice husk ash equivalent to 0, 1, 2, 4
tons/ha and two types of cultivation; normal and stressed. During 20 days from the
phenological stage V2 until V6, 50 mM of NaCl was added to the irrigation water,
corresponding to saline stress treatment. After the NaCl application was suspended and
the plants were carried out until R8, just after the harvest. As results, it was observed that
saline stress is a limiting factor for growth throughout the culture cycle. The application
of silicon was beneficial for this soybean cultivar, improving the agronomic parameters,
increasing the seed matter per plant. The mass of thousand seeds and the harvest index
was positively influenced by dose of 4 t ha-1 of rice husk ash considering the plants
exposed to salinity or not, therefore, the silicate fertilization is beneficial to soybean crops.
Keywords: Salinity, Physiology, Development, Abiotic stresses, Glycine max L.
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Stomatal functionality of Cattleya loddigesii grown in vitro under the
effect of sucrose and gaseous exchange.
Paloma Carmelina da Silva, Verônica Gleice de Oliveira, Maria Gessi Teixeira, Taís Sacheto,
Wellington Marota Barbosa,
Instituto Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais., Instituto Federal de Educação, Ciência e
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Sul de Minas Gerais.,

In vitro cultivation has been widely used in the propagation of ornamental plants. Either
for conservation or commercial purposes, an alternative to the production of Cattleya
loddigesii, a species threatened with extinction, is the in vitro propagation. During the
multiplication stage of orchids, different sources and concentrations of salts are used in
nutrient media, resulting in different plant physiological responses. Among the products
used to enrich the media, the need for carbohydrate supplementation, such as sucrose, is
highlighted. The aim of this study was to evaluate the stomatal functionality of C.
loddigesii cultivated in vitro in MS medium with different concentrations of sucrose (0, 5,
10, 15 or 20 g L-1) and grown in two flask closure systems: fully sealed and with filters
that allow gaseous exchange. The orchids remained in growth room for 60 days. After this
period, leaves were collected for histological analysis of stomatal functionality. The
experiment was performed in a randomized block design with five replications in a
factorial scheme (5x2). Analysis of variance was performed at 5% significance applying
the Scott-Knott test. Flasks closure systems did not significantly influence stomatal
functionality, however, culture medium containing 10, 15 and 20 g L-1 sucrose provided
greater stomatal functionality in C. loddigesii. It was concluded that sucrose
supplementation in the culture medium assists in stomatal functionality. Sucrose acts as
a source of energy, because in in vitro cultivation insufficient photosynthetic radiation
and low CO2 concentration affect photosynthesis, indicating the need for additional
sugars, which provide energy and precursor carbons for the biosynthesis of structural and
functional components.
Keywords: Micropropagation, Orchid, Sealing, Culture medium, Energy source
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TgNAC1 and TgNAC2 transcription factors related to regulation of
xylem development and response to abiotic stress in Tectona grandis
Fernando Manuel Matias Hurtado, Vladimir Camel , Esteban Galeano, Perla Novais de Oliveira,
Helaine Carrer,
Universidade de São Paulo, Universidad Agraria La Molina, University of Alberta, Universidade de São Paulo, universidade
de São Paulo,

Teak (Tectona grandis L.f.) is a tropical tree species of economic importance in the
industrial forestry worldwide for its attractive and valuable wood. Recent studies have
shown that activation of radial growth and secondary xylem development and their
response to abiotic stress conditions are commanded by the NAC transcription factors,
also called master regulators. Therefore, we characterized two NAC master regulators
using differential expression in xylem maturation of 12 vs 60-year-old trees after RNA
sequencing, phylogenetics and qRT-PCR. Then, we analyzed their interaction with other
genes using the Information Spectrum Method (ISM). As results, TgNAC1 was identified
as homologous to the gene AtNAC83 from Arabidopsis, which is a downregulator of xylem
development, response to ABA, salt stress and senescence. TgNAC1 also showed 50- and
30-fold more relative gene expression in sapwood and stem secondary xylem than leaves
and roots, respectively. Using the ISM, TgNAC1 displayed a peak of 0,062 hertz of
frequency, corresponding to the same value of Citrus, Populus and Arabidopsis. TgNAC2
has only been analyzed in silico so far, and it displayed a peak of 0,062 hertz of frequency,
corresponding to the same value of TgMYB3, both being related to the phenylpropanoid
pathway transcriptional regulation. Our results and data open a range of possibilities to
understand the master regulation of NAC gene family and their influence on important
transcription factors involved in the radial growth, lignin deposition and response to
abiotic stress. It is becoming increasingly common to use gene expression of important
genes (and SNPs) as markers for assisted selection of nursery plants in terms of growth
and development.
Keywords: Xylem development, Information Spectrum Method, phenylpropanoid pathway, ,
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The influence of Trichoderma sp. on the growth promotion of tomato
plants
Joséli Schwambach, Christiane Fernandes de Oliveira, Nathaniel de Oliveira Amarante, Falko
König, Luciana Bavaresco Andrade Touguinha, Natasha Minuzzo Barboza Vargas, Laise Neves
Timbira dos Santos, Louise da Fontoura Brito Bertoni, Elaine Damiani
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The bioagent Trichoderma sp. (Tsp) can act directly and indirectly in the control of plant
diseases. In its indirect action it can act in the solubilization of nutrients, induction of
resistance and in the promotion of vegetal growth. In this way, the objective of this work
was to characterize the action of Trichoderma sp. in promoting plant growth in seedlings
and plants of tomato. To evaluate the development of seedlings, 30 tomato seeds were
used for treatment with Tsp (1 mL of 1 x 108 UFC/mL solution) and 30 seeds with
application of water. Carolina Soil II substrate was used in 80 mL pots and experiment
lasted for 28 days in a growth room with photoperiod of 16 h and a temperature of 25 ±
2 °C. The evaluated parameters were fresh and dry biomass of shoot and root, number of
leaves, length of shoot and largest root. In the development evaluation of tomato plants,
45-day-old seedlings were used, which were distributed in a completely randomized
block design in three treatments (n=12): application in the transplant of Tsp (2.25 mL of
1 x 1011 UFC/mL solution), monthly applications of Tsp and water control. Latosol
collected in the Campos de Cima da Serra region was used in 8-liter pots and experiment
was conducted in a greenhouse for 120 days with fertigation. The parameters evaluated
were final plant height, productivity per plant, fruit size and weight, and leaf nutritional
analysis (30 days after application). The results showed that the application of Tsp
increases the biomass and length of root in the seedlings but does not influence any other
parameter of development of the seedlings. Also, tomato plants growth, nutrition and
productivity were not influenced by treatments with Tsp.
Keywords: seedlings, plant development, shoot, root, productivity
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Use of rare earth elements in the increase of biomass and mineral
nutrition of coffee trees
Paula Tristão Santini, Carla Beatriz Silva, Taynara Keli Durante, José Marcos Angélico Mendonça,
Luiz Roberto Guimarães Guilherme,
Universidade Federal de Lavras, Instituto Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus
Muzambinho, Instituto Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus Muzambinho, Instituto
Federal de Educação, Ciência e Tecnologia do Sul de Minas Gerais- Campus Muzambinho, Universidade Federal de Lavras,

It has been widely reported that the use of rare earth elements (REE) positively influence
plant growth, increasing biomass production through the absorption of nutrients,
increasing nitrogen fixation and the photosynthetic rate, among other beneficial effects.
Therefore, the objective of this work was to investigate the application of different
solutions containing REEs in leaf nutrient content and the increasing of coffee biomass.
The assay was implanted with coffee of the variety Catuaí red 144, spaced 3.8 mx 1 m,
corresponding to a stand of 2632 plants/ha, 1842 plants, 1850 m linear, 0.7 area/ha with
more than ten years of planting. The experimental design was a randomized block with
four replications, being 7 treatments, totaling 28 experimental parcels. Each parcel was
constituted by 10 plants, being used 6 plants within the plot. A mixture of REEs was
applied in January and March of 2017, containing 23.95% lanthanum nitrate, 41.38%
cerium nitrate, 4.32% praseodymium nitrate and 13.58% neodymium nitrate. It was used
6 doses of the mix plus the control, being: 0.1 kg/ha, 0.3 kg/ha, 0.6 kg/ha, 1.2 kg/ha, 2.4
kg/ha and 4.8 kg/ha. A positive increase was observed in the biomass increasing
parameter and in the Ca, P, K, Mn, Mg and N foliar content in function of the dose, with a
gradual increase up to the dose of 0.6 kg/ha, with a decrease at higher doses indicating
toxicity. This may lead to an increase in the amount of cofactors involved in various
metabolic processes and to promote an increase in the growth of coffee trees.
Keywords: mix, dosage, nutrientes, ,
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Vochysia tucanorum depends on aluminum to survive, grow and
develop
Brenda Mistral de Oliveira Carvalho, Anna Carolina Gressler Bressan, Giselle Schwab Silva,
Gustavo Habermann,
Universidade Estadual Paulista, UNESP, Instituto de Biociências, Universidade Estadual Paulista, UNESP, Instituto de
Biociências, Universidade Estadual Paulista, UNESP, Instituto de Biociências, Universidade Estadual Paulista, UNESP,
Instituto de Biociências,

Aluminum (Al) is toxic to most plants. However, Al-accumulating plants native from the
Cerrado vegetation, as Vochysia tucanorum (Vochysiaceae), are able to grow well on
acidic and Al-rich soils. Some studies have shown that V. tucanorum is not able to grow
on calcareous soil, showing root necrosis and leaf chlorosis. However, it is unknown
whether these symptoms are caused by the Al absence or another factor from calcareous
soils. Aluminum is detected in the leaf chlorophyll parenchyma of Vochysiaceae species,
suggesting that it may be involved in the photosynthetic processes of these plants. We
tested whether the absence of Al in nutrient solution causes reduced growth and
photosynthetic performance in V. tucanorum. Plantlets grown in Cerrado soil were
transferred to a nutrient solution containing 0 and 1110 uM Al, for 60 days. At 7, 15, 30
and 60 days after transference, we measured parameters of gas exchange and
fluorescence of chlorophyll a, plant height, main root length and the number of leaves.
Plants not exposed to Al showed reduced values of leaf gas exchange and fluorescence of
chlorophyll a, in relation to plants exposed to Al. In addition, these plants did not produce
new roots, and pre-existing roots became necrotic, while plants exposed to Al produced
white new roots and maintained healthy pre-existing roots. Plants grown without Al did
not emit new leaves, and pre-existing leaves dried and shed, while plants exposed to Al
maintained healthy leaves. Therefore, Al must play some role in the metabolism of these
plants, although this has never been evidenced. These results confirm the hypothesis
proposed, indicating that V. tucanorum is dependent on Al to survive, to grow and to
develop.
Keywords: Al dependence, Al tolerance, Al beneficial effect, metal-tolerance,
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Zinc doses in the production of rhizomes and yield of startch in
arrowroot
Henrique Oliveira de Almeida Nogueira , Nathalia Pereira Ribeiro, Denilson de Oliveira Guilherme
, Rudieli Machado da Silva ,
Universidade Católica Dom Bosco, Universidade Católica Dom Bosco, Universidade Católica Dom Bosco , Universidade
Católica Dom Bosco,

Araruta (Maranta arundinacea L.), native to South America, belongs to the Marantaceae
family and is little explored within Brazilian territory, thus generating a lack of knowledge
about the cultivation of this species, which, besides being of ecological importance, is
associated with the economic aspect , because in Brazil the most commonly found
varieties are: common, creole and banana, which have a good quality starch which ends
up making its commercial value high compared to maize and cassava starch. A species
with a good commercial value, however, is not found in literature about its importance
and cultivation. With this, we aim to evaluate the development of four types of arrowroot
(common, arrow, Guadalupe and SC) fertilized under the zinc micronutrient, necessary
for their development; the doses of zinc were: (0, 2.5, 5, 7.5 and 10 kg ha-1). The
experimental design was a randomized block design with factorial system 4x5x3. The
doses of zinc sulphate used for fertilization were calculated and dissolved in water, and
after 30 days of emergence the plants were placed on the soil. Throughout the experiment,
the evaluation requirements were classified in: function of the height, number of leaves
and of tiller, being analyzed monthly. However, according to the results obtained, it was
concluded that the common variety does not respond to fertilization containing zinc,
however, the arrow variety, Guadalupe and SC obtained a better development with the
different doses of zinc. It was also analyzed that zinc influences the development of
reproductive structures (flowers and inflorescences) of the studied varieties.
Keywords: Maranta arundinacea L, Performance , Micronutrient, Development,
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Analysis of the effects of plant regulators on the composition and size
of blueberry fruits (Vaccinium myrtillius)
Suélen Steinheuser Hellmann, Karolyne Kruger, Renata Favaro, Elizabeth Orika Ono, João
Domingos Rodrigues ,
Universidade Estadual do Centro Oeste do Paraná, Universidade Estadual do Centro Oeste do Paraná, Universidade
Estadual do Centro Oeste do Paraná, Universidade Estadual Paulista, Universidade Estadual Paulista ,

Plant regulators may inhibit or promote physiological activities in plants, depending of
the number of factors, such as: plant species, dose and cultivar, among others. In this
sense, the objective of this study was to evaluate the effect of different doses of Stimulate
on fruit growth, formation of phenolic compounds and biosynthesis of enzymes with
antioxidant properties in Brightwell cultivar of blueberry fruits (Vaccinium myrtillius).
The experimental design was completely randomized blocks. The treatment was
performed after full bloom by spraying the fruits with aqueous solution of the Stimulate®
biostimulant at 0, 0.1%, 0.2%, 0.3% and 0.4% mg L-1 for the cultivar Brightwell. The size
of the fruits of blueberry, content of anthocyanins and phenolic compounds, as well as the
synthesis of peroxidases and polyphenol oxidase were measured. The treatment of 0.1%
influenced all the evaluated variables, in this case this study recommends the use of the
0,1% dose of the product in the cultivation of the fruits of blueberry.
Keywords: Blueberry, plant regulators, biostimulant, enzymes antioxidants, post-harvest
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Biometric analysis in ‘Lima’ orange fruits (Citrussinensis L. Osbeck)
Poliana Elias Figueiredo, Géssica Tais Zanetti, Catiane dos Santos Braga, Dhielida Torquato dos
Santos, Douglas Machado Leite, Sérgio Alessandro Machado Souza,
Universidade Federal de Mato Grosso campus Sinop., Universidade do Estado de Mato Grosso , Campus de Alta Floresta,
Universidade do Estado de Mato Grosso , Campus de Alta Floresta, Universidade do Estado de Mato Grosso , Campus de
Alta , Universidade do Estado de Mato Grosso , Campus de Alta , Universidade do Estado de Mato Grosso , Campus de Alta
,

The "lima" orange cultivated in Brazil has its destination to the market of fresh fruit. The
digital image processing systems provide a quickly product classification with quality
during the post-harvest of fruits. The automation procedures of phenotyping occur in the
analysis of digital images and software development. The research aimed to manually
calculate morphological traits in fruits of ‘Lima’ orange and, with the software Tomato
Analyzer, to allow the validation of measurements through statistical analysis using the
program SigmaPlot. It was used 15 ‘Lima’ orange fruit to compare their diameter and
volume by manually measurement and by image analysis. It was noted that a high
correlation (0.80) exists be between the volume acquired by the method of water column
displacement (WCD) and the volume obtained estimated diameter by using digital caliper
(DDC). And besides, the WCD had its high and positive correlation (0.87) with the volume
estimated by the digital diameter acquired by image analysis program (IAP). About the
comparison between the averages of the volumes hadrevealed that the WDC method
overestimated the fruits volume, with average of 144.6 cm3, followed by IAP with 129.6
cm3 and, by the caliper DDC with 126.0cm³. In relation to the IAP and the obtained mass
on an analytical scale it became aware of high correction (0.96) between the variables.
The use of digital image is, therefore, indicated to achieve measurements in fruits, so
besides match itself to the traditional method, it decreases the analysis time and costs
during the process.
Keywords: Biometry of Fruits, Phenomic, Phenotyping Platform, ,
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Control of flowering of pineapple cv. Victory and cv. Pearl using
growth regulator
Rizia joyce costa , Sara Dousseau Arantes, Lúcio de Oliveira Arantes, Kayo cesar corrêa lima, Jose
altino machado filho, Guilherme Augusto Rodrigues de Souza,
Incaper, Incaper, Incaper, Incaper, Incaper, UENF,

The economic scenario for pineapple growing is constantly increase, and a crucial factor
for the success of this agricultural activity is the control of flowering. This practice allows
the producer to strategically establish times of harvesting and marketing of the fruit at
the favorable market price. One of the alternatives to prevent the unequal nature of
natural flowering in this crop is the use of growth regulating substances. In view of the
above, the objective of this work was to evaluate the effect of different concentrations of
the inhibitor of the gibberellin synthesis, Paclobutrazol (PBZ), on the control of the
flowering of pineapple cv. Victory and cv. Pearl. The experiment was conducted at the
INCAPER (Institute of Research, Technical Assistance and Rural Extension of Espírito
Santo) experimental farm, located in the municipality of Sooretama - ES. The experimental
design was a randomized complete block design, with four replications, in a factorial
scheme. Three concentrations of the product were evaluated in the two cultivars, 0, 150
and 300 mg L-1, with zero concentration of the surfactant in the recommended
concentration for the product. The applications were carried out fortnightly initialized in
two distinct periods, May and June. After the treatments, the plants were monitored
weekly for natural flowering. Due to the total suppression of flowering at the
concentration of 300 mg L-1 Ethrel® was applied. The application of PBZ in the
concentration of 300 mgL-1 alters the vegetative development, promoting morphological
changes and inhibiting the natural flowering of the pineapple, regardless of the period of
application. The pineapple of Victoria cultivar is more susceptible to the control of natural
flowering.
Keywords: Staggered production, floral inhibition, Paclobutrazol, Flowering control,
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Germination test at alternating temperature of stored amaranth seeds
with different packaging conditions and two water contents
Patrícia Monique Crivelari da Costa, Arielly Lima Padilha , Aloisio Bianchini, Patrícia Helena
Azevedo, Sharmely Hilares Vargas, Hipolito Murga Orrillo,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

The amaranth (Amaranthus cruentus) is a plant adapted to the savana, of high nutritional
value and can be used for both human and animal feeding. The objective of this work was
to evaluate the packaging sealing and seed water content in storage of amaranth seeds
(Amaranthus cruentus) of the BRS Alegria variety, with the germination test at alternating
temperature. The seeds were originated from plants grown in Lucas do Rio Verde, Mato
Grosso state. The seeds were stored for 13 months in a cold room, with temperature of
18°C and 60% relative humidity. Polyethylene packages were used. The experimental
design was completely randomized in a factorial scheme with two water contents (10%
and 8%) and two packing conditions (sealed and unsealed), with four replications,
totaling 16 plots. The germination was done with photoperiod of 12 hours and alternating
temperature of 30/20°C, with dormancy treatment (0.2% KNO3 solution), in germinator
BOD, during 7 days. Root seeds larger than 2.0 mm were considered germinated. The
analyzed variables were percent germination (PG), abnormal seeds (ANOR), deteriorated
(DET) and hard (DURA), germination index (IVG) and mean germination time (TMG). No
unfeasible seed was found. There was no stat difference at the 5% for the Tukey test,
however, for PG, DET and DURA, the unsealed package with higher water content was the
only treatment that had lower results, of 96%(αcrít=11.51%), 2.67%(αcrít=18.72%) and
1.33%(αcrít=6.67%), respectively. That values are still well above the seed
commercialization standard (PG> 80%), possibly due to the alternate temperatures,
combined with dormancy treatment, that improve seed performance during germination.
Under the conditions tested, it was concluded that unsealed packaging and water content
of 10% may impair the physiological quality of amaranth seeds during storage.
Keywords: Amaranthus cruentus, physiological quality, dormancy treatment, ,
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Irrigation influence on the physical classification of Coffea arabica L.
(cv Acaiá)
Juliana Coimbra Araújo, Filipe Correia Tossani, Paula Tristão Santini, Taynara Keli Durante , Guy
Carvalho Ribeiro Filho , José Marcos Angélico de Mendonça ,
IFSULDEMINAS - Campus Muzambinho, IFSULDEMINAS - Campus Muzambinho, IFSULDEMINAS - Campus Muzambinho,
IFSULDEMINAS - Campus Muzambinho, Faculdade Manoel Carlos Gonçalves, Espirito Santo do Pinhal, Universidade
Federal de Lavras,

Water deficiency in the little grain stage (October to December period) delays fruit growth
and reduce coffee production. Furthermore, the final size of the grains is strongly
associated with the precipitation occurring in the period between 10 to 17 weeks after
flowering. This period is considered as the fruit faster expansion stage. Therefore, the aim
of this research is to assess the effect of subsurface drip irrigation on the physical
classification of coffee in the city of Alfenas, Southern Minas Gerais. Two types of crops
were assessed, the not irrigated crop and the irrigated crop using the subsurface drip
irrigation method. The experiment was conducted using the variety Acaiá 19/10, planted
in 2012, 3,800 pl/ha. The irrigations were concentrated in the phenological phases
flowering (94.5 mm) and maturation (67 mm). The irrigations were applied as 81 mm in
Set/17 and 13.5 mm in Out/17, occurring again in April/18 with 13.5 mm and 54 mm in
Mai/18, totaling 162 mm of irrigation. Irrigation management was realized using the
climatic method and the Penmam-Monteith equation. Six treatments were used: natural,
peeled and mixed fruit, dry and irrigated, totaling 24 parcels and 4 blocks. The nonirrigated coffee trees presented higher percentage of grains in the mocha category
(36.66%) in relation to the irrigated coffee trees. When compared to the non-irrigated
treatments, there was a higher grain increment in the sieve 16 and above (20.47%), with
59.09% in sieve 17 and 25% in sieve 16 in irrigated coffee trees. When the water demands
are supplied favorable conditions are established for the plants vigorous development,
which influence positively the fruit development (filling, granulation and size). Grain size
is strongly influenced by irrigation.
Keywords: Acaiá, Mocha beens, sieve, ,
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Post-harvest longevity of different sizes of ginger inflorescence
Kamilla Ferreira Rezende , Gabriela Salazar Tamacias, Andressa de Oliveira Santos Rosa , Maria
Helena Menezes Cordeiro, Jessica Tamara Laet Abreu, Aryana Aparecida Andrade de Lima,
Henrique Machado de Almeida, Leidiane Santana das Neves,
UNEMAT, UNEMAT, UNEMAT, UNEMAT, UNEMAT, UNEMAT, UNEMAT, UNEMAT,

Ginger (Zingiber spectabile) is a tropical species of Asian origin cultivated worldwide and
marketed as a cut flower for interior ornamentation and landscaping. Therefore, the
objective was to evaluate post-harvest longevity of different sizes of ginger inflorescence.
The experiment was carried out in a completely randomized design with 3 treatments, 6
replicates and 5 stems per plot. The treatments were: small stems with inflorescence size
between 10-15 cm, medium size inflorescences between 15-20 cm and large
inflorescences between 20-25 cm. Inflorescences were maintained in pots with distilled
water at room temperature ranging between 23 and 30 ° C. Every two days the distilled
water from the vessels was changed and the fresh stem mass and rod diameter were
evaluated. To evaluate the durability of the stems were assigned notes according to the
quality presented. The scale of notes varied from 4 to 1, and note four indicated
appearance of the excellent, with presence of brightness and turgid bracts and note 1,
stems in point of discard, with inflorescence wilted and loss of brightness. The data were
submitted to analysis of variance and Tukey test at 5%. There was loss of fresh mass and
reduction in stem diameter during the evaluation for the three treatments. The
inflorescences of medium size on the eleventh day of evaluation presented percentage
losses in fresh mass and stem diameter respectively of 35.46 and 11.91%. Medium and
large inflorescence sizes from the first evaluation were not classified with note 4. The
small size of the inflorescence differed significantly from the other sizes with higher
marks until the ninth day after harvest. On the eleventh day, the large inflorescences did
not differ significantly from the small ones in relation to the degree of post-harvest
longevity with notes respectively of 1.56 and 1.87. Inflorescences of ginger with a size
between 10-15 cm presented durability of up to 11 days at ambient temperature.
Keywords: Zingiber, post-harvest, durability, ,
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Use of modified atmosphere in postharvest conservation of
Anacardium humile A. St.- Hil.
Amanda Lopes Medeiros, Ana Maria Mapeli,
Universidade Federal do Oeste da Bahia, Universidade Federal do Oeste da Bahia,

Anacardium humile A. St.-Hil (Anacardiaceae), popularly known as cajuí or caju-docerrado, is a native pseudofruit to the Cerrado that is still little known and, like any other
fruit, needs studies on postharvest physiology to determine better forms of storage
without changing the characteristics that attract the consumer. Therefore, the aim of this
work was to evaluate the influence of the use of modified atmosphere on the conservation
and postharvest quality of A. humile pseudofruits, maintaining the visual and organoleptic
characteristics. For this, the pseudofruits were purchased at the Barreiras market and
selected for maturation stage and absence of mechanical damage or fungal infection.
Subsequently, they were washed in running water and, after air drying, stored in four
types of packaging: T1: without protective packaging (polystyrene tray without polyvinyl
chloride film); T2: polystyrene trays coated with polyvinyl chloride film; T3: polyethylene
terephthalate boxes; T4: low density polyethylene bags. The treatments were conditioned
under refrigeration (10ºC). The experiment was conducted in a factorial scheme (4
packaging x 6 days postharvest), using a completely randomized design, with five
replicates and 10 pseudofruits as experimental unit. The parameters observed were shelf
life, hydrogen potential (pH), total soluble solids content, loss of fresh mass, total soluble
sugar content (TSS), reducing sugar content (RS) and non-reducing sugar content (NRS).
After analysis of the results, it was verified that the A. humile pseudofruits presented
postharvest life of six days, when stored in T4 and of five days when maintained in T1, T2
and T3. In addition, the T4 did not promote a significant alteration in the total soluble
solids content and the loss of fresh mass, but caused an increase in pH, reducing the acidity
of the pseudofruit, contributing to its acceptability. Regarding the soluble sugars, the
PEBD bag behaved like the other packages, promoting only an increase in the reducing
sugar content. Thus, it is concluded that low density polyethylene bag is the
recommended packaging for the storage of A. humile pseudofruits due to the maintenance
of the visual and organoleptic characteristics.
Keywords: Postharvest physiology, Fruits of the Cerrado, Anacardiaceae, ,
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Anatomy of Tectona grandis Linn F. minicuttings from two mini garden systems
Maria Angélica Di Carvalho, Dagma Kratz, Cleberson Porath, Bruno Francisco Sant’Anna dos
Santos,
UFMT, UFPR, UFPR, UFPR,

The term mini- garden is used to destine the area where the vegetative propagules will be
collected to be later staked; its constitution will depend on the available materials and
production strategy, however its allocation influences the physiology of the plant material
that will give rise to the mini-cuttings. In this way, the general objective of the work was
to evaluate the rhizogenic process of both mini - garden at different time points after
Tectona grandis clone using anatomical images. Two mini - garden were installed, one
being conducted in Canaletão (SC) and another in 55 cm³ Tubete (ST). The apical
minicuttings were collected in two mini - garden and staked with two pairs of leaves
reduced to 25% of their original size, 7 cm in length, bevel cut at the base and application
of indolbutyric acid 500 mg L-1. At each time of rooting evaluation (0, 10 and 20 days)
samples were taken from the basal region of the minicut, to perform the anatomical
analysis. The samples were fixed in FAA 50% by 24 hours, stored in ethyl alcohol 70%,
followed by the confection of the lamia sectioned in a rotating microtome. As a result, it
was possible to identify anatomical variations in the different mini-cuttings coming from
both mini - garden. At time 0 the mini- garden in SC presented continuous fibers, whereas
the ST presented interruptions favoring the emission of roots in the time 10 days, whereas
of the SC the emission occurred only in the time 20 days. Secondary growth was higher in
ST, while in SC at 20 days the presence of epidermis is still recorded. Both roots were
direct. The mini-cuttings of both mini- garden had potential for rooting, however minicuts
from the ST rooted first and showed more rapid secondary growth.
Keywords: Teak, Rhizogenic process, Histological sections, ,
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Azospirillum brasilense e sua influência em parâmetros
fotossintéticos do milho em diferentes densidades luminosas
Tauane Santos Brito, Vandeir Francisco Guimarães, Renan Pan, Deise Cadorin Vitto, Lucas
Guilherme Bulegon, Gilberto Costa Braga,
Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste
do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual
do Oeste do Paraná,

Plants realize essential photosynthetic processes for the development in function of
luminosity, resulting in an energic conversion that reflects in the final production. The
objective was to evaluate the influence of inoculation methods with the growth promoting
bacteria Azospirillum brasilense in the CO2 liquid assimilation rate in the maize crop
under different luminous photon flux densities, relating it to the plant metabolism. In
Western Parana, in greenhouses it was cultivated the maize hybrid Formula Viptera®
submitted to the treatments: absence of inoculation, seed inoculation, foliar inoculation
and seed inoculation associated to foliar inoculation. In the phenological stages V8, VT
and R6 the readings of CO2 liquid assimilation rate were made in function of the
photosynthetically active luminous photon flux densities, ranging from 0 up to 2500 µmol
m-2 s-1. From these data it was determined the maximum CO2 liquid assimilation rate,
the quantum yield and the CO2¬ compensation point in function of the treatments.
Inoculated plants presented increases in the electron transport and in the CO2 liquid
assimilation rate in luminous densities above 1500 µmol m-2 s-1 in relation to the control,
in all evaluated stages. The foliar inoculation increased the adaptative demand of the
evaluated plants, with a luminous compensation point of 17,75 µmol m-2 s-1 in the
phenological stage V8, however, the seed and foliar combination reduced this initial need
of energy of the photosynthetic to 5,16 µmol m-2 s-1 in the same stage. The
photosynthetic process was influenced by the inoculation methods, changing the plants
response to different densities of photosynthetically active photons, which reflects in the
growth promotion and in the maize adaptability to environmental conditions.
Keywords: Quantum yield, CO2 compensation point, CO2 liquid assimilation rate, Inoculation
method,
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Chlorophyll a fluorescence and gas exchanges in soybean cultivars
from different maturity groups
Felipe Gomes Costa, Alison Martins dos Anjos, Herculis Nogueira, Rafael Jose Carvalho dos Santos,
Daniela Roberta Borella, Adilson Pacheco de Souza, Andréa Carvalho da Silva,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
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Universidade Federal de Mato Grosso,

Knowing the ecophysiological pattern of soybean cultivars is directly correlated with
increased grain yield. The aim of the current study was to evaluate the chlorophyll a
fluorescence and gas exchanges in soybean cultivars from different maturation groups
(MG), which presented indeterminate (SW BRIZA RR (GM 6.7), CD 2728 IPRO (GM 7.2),
DESAFIO RR (GM 7.4) and SYN 1687 IPRO (GM 8.7)) and determinate (SW ATRIA RR (GM
8.3), CD 2857 RR (GM 8.5), M8644 IPRO (GM 8.6)) growth habits in the 2018/2019 crop
grown in Northern Mato Grosso State. Fluorometer and Infrared Gas Analyzer (IRGA)
were used, respectively, in 4 plants per cultivar; results were subjected to analysis of
variance and Tukey test (α = 5%). Cultivars ‘SW ATRIA RR’, ‘CD 2728 IPRO’ and ‘SW BRIZA
RR’ recorded the highest effective quantum yield, and electron transport and
transpiration rates; however, they recorded the lowest stomatal conductance and
internal/atmospheric carbon ratio due to progressive increase in radiation incidence on
the surface of their leaves. All individuals showed similar photosynthetic rates, except for
cultivar ‘DESAFIO RR’, which presented the lowest performance. We conclude that the
analyzed parameters allow to determine differences in the photosynthetic, biochemical
and photochemical activities of the different groups of soybean maturity.
Keywords: Glycine Max (L.) Merrill, chlorophyll a fluorescence, photosynthesis, maturation
group,
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Determination of organoleptic variables of Ananas comosus in
different periods of floral induction
Pedro Lucas Lourenço Borges, Thiago Viana de Macena Maia, Tainah de Oliveira Meyer, Rafael
Campagnol, Glaucio da Cruz Genuncio,
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The pineapple (Ananas comosus) is a crop that depends on the thermal sum for its
spontaneous flowering, which can favor the lack of uniformity in the production in certain
regions, so the induction of flowering with the use of growth regulators is a important
practice for the cultivation of pineapple. In order to achieve uniformity of flowering and
optimization of cultural practices, floral induction with Ethrel® was carried out at 10 and
12 months after planting. The treatments were: T1 (control), T2 floral induction at 10
months after planting and T3 floral induction at 12 months after planting. The experiment
was conducted in a completely randomized design, with 6 flowerbeds containing 5 plots
per treatment and 12 plants per plot, totaling 360 plants per treatment. The determined
variables were: soluble solids content (ºBrix), acidity (% citric acid) and ratio. Plants
induced at 10 months (T2) presented greater uniformity in flowering, and at two months
after induction, 98.6% of the plants had inflorescences. Regarding the organoleptic
variables, it is possible to observe a higher acidity in the plants induced at 10 months. The
plants induced at 12 months presented reduced soluble solids contents and lower ratio
than the other treatments. It is concluded that the induction at 10 months is an important
agronomic practice in the uniformization of the flowering of the pineapple crop, when
conducted under the edafoclimatic conditions of the municipality of Santo Antônio de
Leverger.
Keywords: soluble solids content, , , ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 98 de 326

Development and productivity of maize inoculated with Azospirillum
brasilense and fertilized with poultry manure
Deise Cadorin Vitto, Vandeir Francisco Guimarães, Jonathan Pavanello, Tauane Santos Brito,
Alexandre Wegner Lerner, Victor Matheus Röske, Kerolém Prícila Sousa Cardoso,
Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste do Paraná, Pontifícia Universidade Católica
do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual
do Oeste do Paraná, Universidade Estadual do Oeste do Paraná,

Bacteria that promote plant growth associated with the use of organic fertilizers are
sustainable alternatives to increasing maize development. It was aimed to study the effect
on maize in function of the seeds inoculation with A. brasilense associated with poultry
manure fertilization. The study was carried in the field in the western region of Paraná in
two areas with maize hybrid 30F53. It was carried out by randomized complete block in
a 2 x 6 factorial design. The first factor was the inoculation of maize with A. brasilense and
control. The second factor was six poultry manure doses adjusted according to the
nutritional needs expressed by chemical soil analysis and nutrient content of the poultry
manure. For the experimental area I the doses used were 0, 2000, 4000, 6000, 8000 and
10000 kg ha-1 and for the experimental area II the doses were 0, 3300, 6600, 9900, 13200
e 16500 kg ha-1 of poultry manure. In the V8 stage it was analyzed the mass of the dry
matter of thatch plus sheath, leaf and total. In the stage R1 it was carried out the analysis
of nitrogen, phosphorus and potassium contents in the leaves. At R6 stage it was
determined the grain yield. The poultry litter had a positive influence on dry mass of
leaves, on phosphorus and potassium leaf content and grain yield. The A. brasilense
promoted the increase of leaves mass, phosphorous leaf contents and positively
influenced the productivity. It can be observed positive results in the production of dry
mass in the experimental area I when comparing the application of A. brasilense
associated with poultry manure.
Keywords: Zea mays L., plant growth promoting bacteria, organic fertilization, ,
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Direct somatic embryogenesis in Bowdichia virgilioides without
taking explants as related to polyamines, amino acids and total sugars
content
MARCO AURÉLIO BOAVENTURA FILHO, MARCO AURÉLIO LEITE, LEILA MC LEOD, BRENO RÉGIS
SANTOS, PLINIO RODRIGUES DOS SANTOS FILHO,
UNIVERSIDADE FEDERAL DE ALFENAS, UNIVERSIDADE FEDERAL DE ALFENAS, UNIVERSIDADE FEDERAL DE ALFENAS,
UNIVERSIDADE FEDERAL DE ALFENAS, UNIVERSIDADE FEDERAL DE ALFENAS,

Direct somatic embryogenesis in Bowdichia virgilioides without taking explants as
related to polyamines, amino acids and total sugars content Boaventura Filho MA1, Leite
MA1, Mc Leod L1, Santos BR2, Santos-Filho PR1 1 Departamento de Bioquímica, Instituto
de Ciências Biomédicas, Universidade Federal de Alfenas 2 Instituto de Ciências da
Natureza, Universidade Federal de Alfenas marco.aurelioleite@hotmail.com.br Somatic
plant cells under certain circumstances can change their fate to a dedifferentiate state.
However, this is not a simple event and understanding some factors related to its
occurrence is a relevant scientific question. Besides that, it may be a contribution for the
conservation strategies development. Bowdichia virgilioides Kunth is a medium size tree
used in folk medicine and in furniture manufacturing which makes it a target of extractive
processes. The aim of this work was to evaluate the endogenous content of polymines,
amino acids, and sugars in embriogenic and non embriogenic Bowdichia virgilioides
plants growing in vitro. The experimental design was thoroughly randomized including
eight hundred seeds inoculated in culture flasks containing 20 mL of MS medium. The
plants were cultivated for six months. All plants were analysed for the presence or
absence of somatic embryos and five tissue samples were collected for analytical
determinations. The data were submitted to analysis of variance and the means were
compared by the Tukey test at 5% of significance. An average of thirty percent of the
plants presented somatic embryos development and was noted that embriogenic plants
showed a compromised development when compared to the non embriogenic plants.
Total sugars and amino acids content was significantly higher in the roots of embriogenic
plants. With regard to polyamines content, there was no statistical difference, for
spermine and spermidine betwen embriogenic and non embriogenic plants. However,
higher levels of putrescine were found in embriogenic plants. In this way, these results
showed that these biochemical alterations, at least in part, supports the somatic embryo
developement in Bowdichia virgilioides. Key words: Sucupira preta, putrescine, plant
tissue culture. Acknowledgments: FAPEMIG.
Keywords: Sucupira preta, putrescine, plant tissue culture, ,
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Effect of 2-chloroethylphosphonic acid on the reproductive
development of indeterminate growth soybean plants
Júlio Guilherme Tacca, Bruno Rodrigues Cavalcante, Fabio Vinicius Farina Arfeli, Jucimar Alves de
Souza, Nathalia Gabriela Motta Pansera, Carlos Vinicio Vieira, Rafaella Teles Arantes Felipe,
Universidade Federal de Mato Grosso- UFMT, Universidade Federal de Mato Grosso- UFMT, Universidade Federal de Mato
Grosso- UFMT, Universidade Federal de Mato Grosso- UFMT, Universidade Federal de Mato Grosso- UFMT, Universidade
Federal de Mato Grosso- UFMT, Universidade Federal de Mato Grosso- UFMT,

In the past years, so many works has been done to increase soybean yield. Among the
contributing factors, are growth regulators. The chemical compound 2chloroethylphosphonic acid, a molecule that releasing ethylene into the cytoplasm of
plants, has already been used to increase some of the productivity components. The
objective of this study was to evaluate the effect of 2-chloroethylphosphonic acid on
soybean, cultivar BMX Bonus, applied at full flowering. The experiment was carried out in
the field with a randomized block design and four replications, each plot having 25m2.
The applied doses were obtained from the “Etefon” (240 g/L); T1-0 (control), T2-150, T3300, T4-450, T5-600 e T6-750ml/ha. In the search for results, the following variables
were evaluated: number of stems, pods with 1, 2 and 3 seeds, number of pods, seeds per
pod, plant height, distance between nodes, number of nodes, 1000-seed weight, and seed
yield (productivity). The data were submitted to statistical analysis by the SISVAR®
software, and the means were compared by the Scott-Knott test (p
Keywords: growth regulator, ethylene, Glycine max, ,
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Evaluation of the gas exchange and chlorophyll content index of
crimson seedless grape varieties cultivated in the São Francisco Valley
submitted to the use of the versatile biostimulant
Marcelle Almeida da Silva, Léticia yonara Andrade Amorim, Állef Frankclen Régis Barbosa, Ítalo
Hebert Lucena Cavalcante,
Univasf, Univasf, Univasf, Univasf,

The requirement of the consumer market for seedless grapes has stimulated a large
number of producers to invest in apyrene grape varieties, among which is Crimson
Seedless, a medium-cycle variety introduced in 1999 in the region in order to have a new
alternative for the production of seedless grapes in this region. However, varieties such
as Crimson have difficulty adapting, low and inconstant productivity , limiting the export.
The huge international demand for seedless grapes requires the improvement of the
adaptability of apyrene cultivars to expand Brazilian exports more and more. This work
aimed to evaluate the efficiency of a new product introduced in the market, which comes
with the proposal to increase the photosynthetic rate of the plant, aiming to analyze the
photosynthetic rate, stomatal conductance, transpiration, water use efficiency and
carboxylation efficiency through of the IRGA infrared gas analyzer and to correlate the
chlorophyll rates with the nitrogen supply. It was conducted in the form of four different
treatments in the field, with the aid of portable meters (IRGA and chloroflOG) with four
different treatments: T1 = absolute control, T2 = biostimulant, T3 = biostimulant +
treatment given by the farm and T4 = only the treatment given by the farm. The results
demonstrate that the biostimulant obtained a good response for the parameters
evaluated by the IRGA, but for chloroflOG there was no difference in its use.
Keywords: Photosynthesis , production, fertilizer, semi-arid, nutrition
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Ferulic acid: a phenolic with special function in C4 grasses?
Marco Antônio Menezes Neto, Miguel Pedro Guerra,
Universidade Federal do Pará, Universidade Federal de Santa Catarina,

Ferulic acid: a phenolic with special function in C4 grasses? Neto*1M.A.M, Guerra2M.P.
1Faculdade de Biologia, Centro de Ciências Biológicas, Universidade Federal do Pará,
Belém, Pará, Brasil, 2Laboratório de Fisiologia do Desenvolvimento e Genética Vegetal,
Centro de Ciências Agrárias, Universidade Federal de Santa Catarina, Florianópolis, Santa
Catarina, Brasil. *For correspondence. E-mail:neto@ufpa.br (+55 (91) 99115-1119)
Abstract With the objective of identifying the phenolic substance responsible for positive
responses in a histochemical method for determination of the photosynthetic pathway in
grasses, we employed fluorescence microscopy to develop an extraction and
concentration protocol for the target substance, with subsequent mass spectrometry
analysis. The results confirmed the phenolic substance present in C4 grasses bundle
sheath cells as ferulic acid. Furthermore, a compartmentalized distribution was
evidenced. In C3 grasses ferulic acid is restricted to mesophyll cells. In C4 grasses it is
restricted to bundle sheath cells, concentrating in the bundle sheath cells membrane
adjacent to radial and tangential walls, while in C3 grasses it occurs in mesophyll cells
walls. These results constitute strong indication that ferulic acid may present an
important function related to the C4 photosynthetic pathway in grasses. Such function
might be unprecedented and different from all other previously ascribed to this
substance. Keywords: bundle sheath, photosynthesis, fluorescence, Poaceae.
Acknowledgments The authors are grateful to Dr. Martina Blank, Luciano Inácio de Farias
(Lab technician/Chemist), André Felipe Knop (Lab technician/Chemical Engineer) and to
Dr. Franklin Back (Lab technician/Pharmacist).
Keywords: bundle sheath, photosynthesis, fluorescence, Poaceae,
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Gametophytic self-incompatibility of Coffea canephora hybrid clones
Victor Mouzinho Spinelli , DARLAN SANCHES BARBOSA ALVES, Caroline Augusto de Souza,
Marcos Santana Moraes, Josemar Dávila Torres, Rodrigo Barros Rocha,
Faculdades Integradas Aparício Carvalho - (FIMCA), Embrapa RO, Embrapa RO, Embrapa RO, Embrapa RO, Embrapa
RO,

The success of the breeding program is determined by eficiente strategies capable of
manipulating genetic variability. As an alogama and self incompatible plant Coffea
canephora presents three groups of compatibility in the Brazilian territory, making
possible different combinations between them. The objective of this work was to
characterize the autoincompatibility of selected superior performance clones conducted
by Embrapa Rondônia, to have their compatibility groups confirmed, aiming at the
registration and protection of cultivars. Five intraspecific hybrids and five clones of the
Conilon and Robusta botanical varieties were used, presenting good productivity,
resistance to orange rust associated to hybrid vigor. In order to confirm the compatibility
groups belonging to these clones. It was observed that 29 of the 41 hybridizations
performed were compatible, which corresponds to a percentage of fruit adhesion of
70,7%, inconsistencies were found in hybridizations involving clone 13, which added the
results of field and through microscopy of in fluorescence the relocation of the
compatibility group of this clone was carried out. The evaluation of the fruits in the field
and evaluation of the development of the pollen tubes indicate the incompatibility of clone
13 with clones 10 and 837 of group III and compatibility with clones 14, 57 and 125
allocated in groups I and II.
Keywords: Plant Breeding, Compatibility, gene S, ,
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Gas exchanges and yield responses of soybean due to the partitioning
of potassium fertilization
Mariana Peduti Vicentini Sab, Vinicius Ribeiro Arantes, Vanessa do Rosário Rosa, Anna Luiza
Farias dos Santos, Carolina Ruv Lemes Gonçalves Mendes, Jania Claudia Camilo dos Santos,
Dayane Mércia Ribeiro Silva, Vicente Mota da Silva, Mara Rúbia Men
Laboratory of Ecophysiology Applied to Agriculture – LECA, Faculty of Agronomic Sciences, Sao Paul, Laboratory of
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Agriculture – LECA, Faculty of Agronomic Sciences, Sao Paul, Laboratory of Ecophysiology Applied to Agriculture – LECA,
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Applied to Agriculture – LECA, Faculty of Agronomic Sciences, Sao Paul,

In soybean, potassium (K) is the second nutrient required in larger quantities, behind only
nitrogen (N), which is supplied by biological fixation. Potassium fertilization must be
carried out in order to replace the quantities of K exported by the crop and lost by leaching
and erosion. The objective of this work was to evaluate the physiological effects of
potassium fertilization and its influence on soybean yield. The experiment was conducted
in Botucatu - SP, in the 2017/2018 season. The soil of the site was classified as Red
Latosol, clayey texture, and content of K 2,91 mmolcdm-3. A randomized blocks
experimental design was used, with eight treatments and four replicates. The treatments
were composed of 90 kg ha-1 of K2O and applied at different stages: (T1) 100% at 36 days
after sowing (DAS) at the V4 stage; (T2) 25% at sowing and 75% at 36 DAS; (T3) 75% at
sowing and 25% at 36 DAS; (T4) 100% at 57 DAS in stage R1; (T5) 25% at sowing and
75% at 57 DAS; (T6) 75% at sowing and 25% at 57 DAS, (T7) 100% at sowing and (T8)
without potassium fertilization. In the R5.5 stage, the following characteristics were
determined with the aid of an Infrared Gas Analyzer (IRGA) LI-6400 (Li-color, Lincoln NE,
USA): net assimilation rate of CO2 (A), internal CO2 concentration (Ci) and leaf
transpiration (E). The measurements were taken under saturating irradiance of 1000 mol
µm-2 s-1 of photons. From these measurements were calculated the carboxylation
efficiency (A/Ci) and the water use efficiency (A/E). At the end of the cycle, yield was
determined by harvesting the useful plot. The data were submitted to analysis of variance
and comparison of averages by Tukey's test (p
Keywords: Glycine max L. (Merrill), photosynthesis, water use efficiency, carboxylation
efficiency,
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High-throughput phenotyping of physiological traits: from
biochemistry to field platforms
João Paulo Pennacchi, Nicolas Virlet, Pouria Sadegui-Tehran, Douglas J. Orr, Elizabete CarmoSilva, Malcolm Hawkesford, Tom Ashfield,
Rothamsted Research, Rothamsted Research, Rothamsted Research, Lancaster University, Lancaster University,
Rothamsted Research, Rothamsted Research,

The process of breeding high-yielding crops to ensure food security to an increasing
population, in the near future, has been under great pressure. The advances achieved in
the last decades in genetic methods has turned phenotyping into the new frontier for
breeding. There is an urgent need in developing high-throughput methods for improving
the evaluation of the yield potential of the increased number of available genotypes. This
research project aimed to evaluate the efficiency of multiple phenotyping methods to the
screening of wheat germplasm and validate data of a field phenotyping platform, the Field
Scanalyzer. Two wheat cultivars, Bobwhite and Cadenza, with contrasting development
patterns, were grown under controlled environment conditions at Rothamsted Research
and were phenotyped in five time points: booting, anthesis and 7, 14 and 21 days after
anthesis. The phenotyping of multiple physiological traits included: a) at flag leaf level,
gas-exchange in A/Ci and A/PAR curves with fluorescence chamber (Irga/LICOR), light
and dark-adapted fluorescence with three different fluorometers (Handy Pea, FMS2 and
Fluorpen), chlorophyll index (SPAD), flag leaf dimension, reflectance at whole spectrum
(ASD AgriSpec), fluorescence imaging (Phenocenter/LemnaTec) and Rubisco
quantification and activation state, total soluble protein and chlorophyll content; b) at
whole plant level, biomass allocation at stems, leaves and ears and light and dark-adapted
fluorescence and reflectance at field conditions (Field Scanalyzer/LemnaTec). The results
were compared in terms of phenotyping capacity and agreement of measurements using
different methods at various plant levels. The impact of the research outputs, through
ground-truthing, may unravel the capacity of the use of the Field Scanalyzer as a highthroughput tool for early yield potential screening of multiple wheat genotypes,
increasing the capacity and speeding up the breeding process.
Keywords: Phenotyping, Photosynthesis, Carbon uptake, Scanalyzer, Wheat

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 106 de 326

Hydric and physiological state of dwarf coconut plants under different
irrigation sheets
Beatriz de Abreu Araújo, Marlos Alves Bezerra, Fábio Rodrigues de Miranda, Ana Janaina Oliveira
Rodrigues,
Universidade Federal do Ceará, Embrapa Agroindústria Tropical, Embrapa Agroindústria Tropical, Universidade Federal
do Ceará,

The present study aimed to evaluate the physiological behavior of dwarf coconut plants
in relation to the reduction of the amount of water applied through irrigation. The
experiment was conducted in a commercial orchard of DUCOCO (Camocim-CE, Brazil).
The treatments consisted of the application of four irrigation sheets from the
evapotranspiration of the crop, with irrigation system by micro sprinkler with daily
irrigation. The physiological variables analyzed were gas exchange (net photosynthesis,
transpiration and stomatal conductance), using IRGA and leaf water potential, using a
Schoalander type pressure pump. The readings of water potential occurred between 7h
and 8h (leaf 9) and gas exchanges from 9h to 12h (leaf 15). The experimental design was
randomized blocks, in a factorial scheme 4 x 12, the first the irrigation sheets (50%, 75%,
100% and 125% of ETc) and the second the months (June 2017 to January 2019). All
variables presented significant results both for the interaction and for the factors isolated
at the 1% probability level by the F test. The lowest values of water potential, as well as
those of gas exchanges occurred in the treatment of 50% of ETc in the hottest months of
the year, indicating that they are under water deficit, reaching a mean water potential of
-1.6 MPa for the month of December 2017. The lowest values of photosynthesis occurred
in September 2017, October and November 2018, with values of 9.07, 8.94 and 8.75 μmol
CO2 m-2 s-1, respectively. The 75% and 100% ETc sheets showed similar gas exchange
behavior during the second semester of the year, which makes it possible to reduce the
application of water to the plants, without compromising their hydric and physiological
state.
Keywords: cocos nucifera, micro sprinkler, gas exchange, water potential,
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Influence of cultivar and plant growth phase on phosphorus,
potassium, calcium and magnesium contents in cassava roots
Nathane Colombo Menegucci, Jason Geter da Silva Nunes, Jesion Geibel da Silva Nunes, Adalton
Mazetti Fernandes, Magali Leonel,
UNESP - Universidade Estadual Paulista, UNESP - Universidade Estadual Paulista, UNESP - Universidade Estadual
Paulista, UNESP - Universidade Estadual Paulista, UNESP - Universidade Estadual Paulista,

Cassava plant is highly adaptable and grown in a wide variety of agroecological
environments and has the advantage of flexibility at harvest time. Cassava is characterized
as a crop with high potential for storage root production. However, it is necessary that the
roots have adequate levels of nutrients, especially the macronutrients, so that the crop
can express all its productive potential, be it quantitative or qualitative. The objective of
this study was to determine the levels of phosphorus (P), potassium (K), calcium (Ca) and
magnesium (Mg) in cassava roots during the first cycle of growth, expressed in g kg-1. The
experiment was set up in a randomized complete block design with four replicates. Two
cassava cultivars (IAC 118-95 e IAC 90) and four harvest times (4, 6, 8 and 10 months
after planting) were evaluated. Data analysis showed significant effects (p≤0.05) for the
two factors studied. For both cultivars, the highest levels of P, K and Ca were found in the
tuberous roots harvested in the initial phase of plant growth. The magnesium contents
were not influenced by the harvest time and only in the 6 MAP was observed difference
between the cultivars. The cultivar IAC 118-95 had higher levels of P, K, Ca and Mg in the
phase of intense tuberization of roots (6 MAP). This result is very interesting for cassava
cultivars destined to the starch industry, because these minerals have the capacity to
associate with the starch molecule and to modify its properties.
Keywords: Manihot esculenta Crantz, nutrients, starch, ,
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Influence of ethylene on the vegetative and reproductive variables of
soybean cultivation
Bruno Rodrigues Cavalcante, Julio Guilherme Tacca, Fabio Vinicius Farina Arfeli, Nathalia
Gabriela Motta Pansera, Jucimar Alves de Souza, Carlos Vinicio Vieira, Rafaella Teles Arantes
Felipe,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
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The objective of this study was to evaluate the different concentrations of ethylene,
applied at the R1 stage, in the soybean development, BMX Bonus cultivar. The experiment
was conducted in the field, in a randomized complete block design with four replicates.
The treatments consisted of the following concentrations of Etefon (240 g L-1), being: 0
(control), 150, 300, 450, 600 and 750 mL ha-1. The soybean was sown on October 2, 2018,
with a spacing of 0.5 m between rows and a population of 300.000 plants ha-1, under a
conventional system. The application of ethylene was carried out at 45 DAS, when the
plants were in R1 stage, with the costal pressurized spray with CO2 and consumption of
syrup equivalent to 100 L ha-1. The experimental units were composed of five soybean
rows with ten meters of length (25m2), only the three central lines were considered as
useful area for evaluations and harvesting, not considering the borders. The following
variables were evaluated: number of stems, number of pods, number of pods with 1, 2 and
3 seeds, seeds per pod, plant height, number of nodes and distance between nodes. We
also evaluated the 1000-seed weight, and seed yield (productivity) of each plot (12m2).
The results were submitted to analysis of variance, and the means were compared by the
Scott-Knott test (p
Keywords: Ethrel, growth regulator, BMX Bonus, ,
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Influence of the inoculation methods with Azospirillum brasilense in
the maize gas exchanges
Alexandre Wegner Lerner, Tauane Santos Brito, Vandeir Francisco Guimarães, Deise Cadorin
Vitto, Emanoele Fernanda Pappen Poleze, Kerolém Prícila Sousa Cardoso,
Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste
do Paraná, Universidade Estadual do Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste
do Paraná,

The physiological processes are influenced by intrinsic and extrinsic factor from the plant
development. Growth promoting microorganism are capable of acting in both factors,
acting in the phytohormones production, solubilizing phosphates, in the biological
nitrogen fixation, influencing in development parameters such as the photosynthesis,
transpiration and stomatal conductance. This way, the present study aimed to evaluate
the effect of the inoculation with growth promoting bacteria Azospirillum brasilense in
the gas exchanges of maize plants. The study was carried in the western region of Paraná,
in a protected environment, where the hybrid ‘Fórmula Viptera®’, cultivated in
polyethylene pots filled with soil from the experimental area, was inoculated with A.
brasilense in different ways: absence of inoculation (control), foliar inoculation, seed
inoculation and association between seed and foliar inoculation. With the aid of the
portable infrared radiation photosynthesis analyzer, were measured punctual values of
the CO2 liquid assimilation rate, transpiration and stomatal conductance in the
phenological stages V8, VT and R6 of the crop. There was no influence of the inoculation
methods in the transpiration rates and stomatal conductance in the evaluated plants. The
use of inoculation in the phenological stage V8 resulted in CO2 liquid assimilation rates
statistically inferior to the control in plants with seed inoculation or seed inoculation
associated to foliar inoculation. In the V8 stage, plants inoculated via foliar presented
values of CO2 liquid assimilation rate statistically superior to plants with seed inoculation
or with seed inoculation associated to foliar inoculation, without differing from the
control. Thus, the use of the bacteria A. brasilense in maize have different effects
according to the inoculation method used, where the foliar inoculation presented similar
results to the control and superior to the other treatments tested in the stages V8 and VT.
Keywords: Plant growth promoting bacteria, Stomatal conductance, Zea mays L., CO2 liquid
assimilation rate, Transpiration
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Leaf area of Coffea arabica cv. arara in different canopy layers
Ludmila da Silva Bastos, Lissa Vasconcellos Vilas Boas, Beatriz Gonçalves Pereira Costa, Bárbara
Christina Silva Amâncio, Cássio Pereira Honda Filho, José Donizeti Alves, João Paulo Rodrigues
Alves Delfino Barbosa, Paulo Eduardo Ribeiro Marchiori,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade
Federal de Lavras, Embrapa Café,

In early years coffee cultivars with higher productivity and beverage quality were
released, such as cv. Arara (PROCAFE).As a new cultivar, there is little information about
its vegetative development.Knowing this and that the larger the leaf area the greater the
production of photoassimilates for the filling of fruits,the objective was to know the
dynamics of leaf area development regarding different layers of the canopy of cv. Arara.A
vertical (orthotropic axis) and horizontal (plagiotropic axis) layers were established in
the plant canopy.The orthotropic branch was separated in upper, medium and lower
portions, and the plagiotropics in proximal, intermediary and distal regions. They were
further separated into branches from the north-south (N-S) and east-west (E-W)
faces.Monthly, from February to June 2017, we harvested the shoots (n=4) to measure the
leaf area of each one of the fractions.From February to June we observed a progressive
increase of the leaf area from the proximal to distal of the plagiotropic branches and from
upper to lower layers. The E-W face always presented higher leaf area when compared to
the N-S.In February, the largest area on the E-W face was in the distal lower whereas on
N-S side, the largest areas were in the upper and middle distal branches.In March and
April the highest values were in the proximal and intermediary lower eastern portions
showing a drop in the distal.And larger leaf area in the proximal, intermediary and distal
lower west was observed. On the N-S face, the largest leaf area was in the distal upper
strata. In June the face E-W and N-S had the same dynamics, in which the highest value
was found in the west proximal lower and south proximal lower. It is concluded that the
mapping of the coffee canopy can help to increase the information about the vegetative
development
Keywords: Canopy mapping, Coffee, Growth., ,
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Light intensity reduces the net photosynthesis, biomass and essential
oil production in Lippia alba (Verbenaceae)
Vinícius Sacramento Pacheco, Aline Mystica Silva de Oliveira, Cristiano Ferrara de Resende, Jober
Condé Evangelista Freitas, Leandro Elias Morais, Paulo Henrique Pereira Peixoto,
Universidade Estadual de Campinas, Universidade Federal de Juiz de Fora , Universidade Federal de Juiz de Fora,
Universidade Federal de Lavras , Federal Institute of Minas Gerais, Universidade Federal de Juiz de Fora,

Lippia alba (Mill.) N.Brown is a small shrub whit great medicinal potential. The
components found in your essential oil have analgesic, anti-inflammatory, anticonvulsant
and antifungal properties. However, the occurrence of natural polyploidy in this is species
and environmental factors (e.g., light), maybe modulates essential oil production. Due to
the direct relationship between light, photosynthesis and plant metabolism, we evaluate
the growth, photosynthesis and oil production under to contrasting levels of light, i.e. 100
and 30%, respectively. For this, were cultivated two diploids and one tetraploid accesses
of L. alba in pots that went separated and placed under the artificial shadow and full light
sun. The net photosynthesis rate was measured every two months during a year. At the
end of the period, the plants were harvested for biomass and essential oil yield
measurement. In summary, the shade-grown plants showed the lowest net
photosynthesis rates (40%), lowest total mass (35%) and the increase of biomass
allocation in the aerial part (75% of the total mass). The all accesses cultivated in the
shaded condition showed 30% lowest essential oil yield. The tetraploid accesses showed
the essential oil yield 130% higher than the other accesses, regardless of light levels.
Under the shade environment, the tetraploid plants showed a higher essential oil yield
and less biomass accumulation, and this can may suggest taller allocation carbon
skeletons for secondary metabolism pathways.
Keywords: growth, photosynthesis, total biomass, biomass allocation, light levels
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Mitigation of physiological damages caused by huanglongbing through
the supply of mineral nutrients
Camila de Oliveira Milani, Helvécio Della Coletta-Filho, Dirceu Mattos-Jr,
Instituto Agronômico de Campinas, Instituto Agronômico de Campinas, Instituto Agronômico de Campinas,

The occurrence of huanglongbing (HLB), a disease caused by bacteria restricted to the
phloem, has caused damage to the citrus industry because of severity caused to all its
varieties. Metabolic changes resulting from the infection impair the transport of
carbohydrates and nutrients, affecting physiology, development and production.
Considering the above, the objective was to evaluate if the supply of Ca and Mg influences
the growth and the photosynthetic process and stimulates the carbohydrate partitioning
between shoot and roots in orange trees under infection by ‘Candidatus Liberibacter
asiaticus’. The experiment was carried out in a greenhouse with 'Valencia' orange trees
on ‘Swingle’ citrus rootstock, submitted to eight treatments, which consisted of healthy
and infected plants and the differential supply of Ca, Mg and (Ca + Mg) in relation to a
control treatment. The results were submitted to analysis of variance and the means were
compared by the LSD test at 5% of significance. In infected plants (mean CT of 18.36), the
treatments containing Ca provided a growth lower in relation to the others treatments in
the evaluation of leaf and root dry matter, possibly as a result of the higher tissue
structuring conferred by this nutrient. The foliar contents of mineral nutrients varied
discretely among the treatments, being the average leaf content of 20.9 g kg-1 of Ca and
of 2.0 g kg-1 of Mg. However, in infected plants, the supply of Ca favored (1) transport of
electrons by photosystem II (PSII), evidenced by ETR of 111.2 μmol m-2 s-1 with Ca
treatment and 108.3 μmol m-2 s-1 with (Ca + Mg) treatment; (2) assimilation of CO2,
reaching the maximum value of 12.0 μmol CO2 m-2 s-1 with the Ca treatment; and (3)
transport of starch, considering that the Ca treatment provided a higher content of this
carbohydrate in the leaves and greater accumulation in roots.
Keywords: Ca. Liberibacter asi, photosynthesis, calcium, magnesium, q-PCR
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Modulations in the vascular and structural anatomy of roots and
leaves of maize mediated by Azospirillum brasilense: resource in
adverse conditions
Vandeir Francisco Guimarães, Andrá Gustavo Battistus, Danielle Mattei, José Renato Stangarlin,
Universidade Estadual do Oeste do `Paraná, Universidade Estadual do Oeste do Paraná, Universidade Estadual do Oeste
do Paraná, Universidade Estadual do Oeste do Paraná,

Plant, biochemical and structural adaptations, are necessary so the plants are capable of
facing adversities. That way, anatomic and structural changes induced by Azospirillum
brasilense inoculated via seed and foliar, were evaluated in roots and leaves of maize. The
experiment was conducted in randomized blocks design, with five blocks. The treatments
were: control; seed inoculation (100 mL/60.000 seeds); foliar pulverization (300 mL ha1) in the V4 stage; and seed inoculation associated to foliar inoculation. Roots and leaves
were fixed to make the micrographs, determining characteristics of conduction vessels
and stomates, lignin deposition and the phenylalanine ammonia lyase activity. The A.
brasilense reduced the wall thickness, raised the number and the internal diameter of the
vessels from the root metaxylem. The protoxylem vessels presented a better transport
capacity due to the area increase and the phloem had its number, diameter and area
increased. In the secondary leaf veins the number of metaxylem vessels reduced by the
seed inoculation, and the protoxylem vessels increased by the combination of A.
brasilense via seed and foliar. The number of phloem vessels was higher as well as in the
root, favoring the transport of photoassimilates, with bigger chlorophyll bundle sheath.
There was an increase in the adaxial epidermis thickness, blade and on the number of
abaxial and total stomates. The root lignin content was reduced by the seed inoculation,
however, it increased in the leaves by the combination of inoculations. Anatomic changes
promoted by the A. brasilense indicate a greater capacity of translocation of solutes in
detriment of root lignification and increase in the deposition of lignin in the leaves,
confirming the A. brasilense potential in the induction of plant responses by various
mechanisms for acclimatization to environmental conditions that are adverse to
production.
Keywords: Hydraulic conductivity, ignification, PGPR, ,
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Morphometry and production of maize inoculated with Azospirillum
brasilense
Victor Matheus Röske, Tauane Santos Brito, Vandeir Francisco Guimarães, Roberto Cecatto
Junior, Anderson Daniel Suss, Adriele Dierings,
Unioeste, Unioeste, Unioeste, Unioeste, Unioeste, Unioeste,

The use of growth promoting microorganisms in crops of interest may be presented as
one alternative to potentialize the production without the need for increases in the
cultivated area, besides being a technique to execute the sustainable cultivation. The
objective of the present study was to analyze how the bacterial inoculation methods
influence in the plant growth promotion stimulated by the Azospirillum brasilense in the
maize crop. Maize plants were cultivated under different inoculation ways: absence of
inoculation, seed inoculation, foliar inoculation, seed inoculation associated to foliar
inoculation. Evaluations were carried at the phenological stages V8 and VT, being
measured number of leaves, aerial length, root volume, stem diameter, dry mass of leaves,
stem and leaf sheath, root and total dry mass, besides the foliar contents of nitrogen,
phosphorus and potassium. In the R stage, together with the previous analysis, it was
evaluated ear diameter and length, number of kernel rows, number of kernels per row,
mass of the reproductive structure and of thousand grains, total number of kernels, and
the kernels content of nitrogen, phosphorus and potassium. Fortnightly was measured
the SPAD index from the leaf’s apex, medium third and basal third. The inoculation
methods influenced the morphometric and nutritional parameters of maize development.
Plants with seed inoculation and seed inoculation associated to foliar inoculation stood
out positively to stem diameter, leaves dry mass, root volume and the contents of
nitrogen, phosphorus and potassium. No influences from the inoculation methods were
observed in the final yield.
Keywords: Plant growth promotion, chlorophyll relative content, Zea mayz L, ,
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Most promising citrus combinations canopy x rootstocks for the
northeastern orchards
Luciana Marques de Carvalho, Hélio Wilson Lemos de Carvalho, Lizza Adrielle Nascimento Santos ,
Jaiane Santos Suzarte,
Embrapa Tabuleiros Costeiros, Embrapa Tabuleiros Costeiros, Embrapa Tabuleiros Costeiros, Embrapa Tabuleiros
Costeiros,

Most promising citrus combinations canopy x rootstocks for the northeastern orchards
Carvalho LM1, Carvalho HWL1, Santos LAN1, Suzarte, JS1. 1Embrapa Tabuleiros
Costeiros, Aracaju-SE, Brazil. luciana.carvalho@embrapa.br The Northeast region of
Brazil is the second largest producer of sweet oranges in Brazil, accounting for 10% of
total production. Its main production area is located in the Coastal Tablelands of Sergipe
and Bahia states, where the water deficit, aggravated by the presence of a cohesive layer
in the soil, compromises the yield of most orchards. With the objective of contributing to
the diversification of the orchards, basically established by the combination of sweet
orange Pêra grafted onto Cravo lime tree, the productive performance of Pêra orange
trees combined with 10 rootstock cultivars was evaluated. Grafted seedlings spaced in 6
m x 3 m were established in a randomized block design with 10 treatments and three
blocks, without irrigation, in the municipality of Umbaúba, Sergipe. The size, canopy
volume, fruit yield and proline accumulation in the leaves were determined. On average,
the orange trees reached 2 m high, 9 m³ of canopy on the eighth year of the orchard and
provided 92,576 kg/ha of fruits until the ninth year. Greater fruit yield was obtained by
the orange trees onto the hybrid LVK x LCR-030, followed by those on the ‘Indio’
citrandarim, Cravo Santa Cruz lime and trifoliates HTR-207 and HTR-208. From 2014 to
2018, however, a higher yield was observed with Indio citrandarim, LVK x LCR-030 and
TSKFL x CTC 13-012 hybrids. In addition, greater proline accumulations were observed
in the orange trees grafted on trifoliate HTR-207, ‘Orlando’ tangelo and TSKFL x CTC 13012 hybrid (~ 485 μmol proline / g fresh mass), and smaller ones grafted onto trifoliate
HTR-208 and on LCRCNPMF 03 lime (~ 238 μmol proline / g fresh mass). Based on fruit
yield, size and proline content, the TSKFL x CTC 13-012 rootstock stands out as an
alternative to ‘Cravo’ lime, followed by LVK x LCR-030 and Citrandarim Indio. Keywords:
Citrus sp, sweet orange trees, Coastal Tablelands, proline, fruit yield
Keywords: Citrus sp, Sweet orange trees, Coastal Tablelands, proline, fruit yield
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Mutations in carotenogenic genes have pleiotropic effects on tomato
development and yield traits.
Yuri Pscheidt, Bruna Orsi, Ivan Sestari,
Universidade Federal de Santa Catarina, Universidade de Sao Paulo, Universidade Federal de Santa Catarina,

Identification of mutants altered in carotenoid biosynthesis has provided new insights
into the regulation of carotenoid metabolism in tomato fruit. Although some of these
genes are fruit specific, it is not yet known whether it may influence in some way other
agronomic traits in tomato. For this reason, a phenotypic comparative study was made
among near isogenic Micro-Tom (MT) tomato lines harboring mutations in the yellow
flesh, Beta carotene, tangerine and Delta carotene locus. By means of this approach, it was
found that Delta carotene noticeably delayed the beginning of flowering time. The time
from anthesis to ripe fruit was three days early in the yellow flesh and two days late in
tangerine plants as compared to wild type. Total fruit yield was negatively impacted in
Delta carotene and tangerine lines, however, only in the former there was significant
decrease in the total fruit weight, whilst in the later, fresh and dry weight of fruit was
increased. Taken together, our results demonstrate that in a fixed genetic background it
was possible, in a simple way, to reveal novel, unexpected pleiotropic effects on tomato
development and yield traits, arising from mutations in genes encoding carotenoid
biosynthetic enzymes.
Keywords: flowering time, yellow flesh, Delta carotene, tangerine, pleiotropy
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Net photosynthetic rate of Coffea arabica cv. Arara in different parts of
the canopy
Lissa Vasconcellos Vilas Boas, Ludmila da Silva Bastos, Beatriz Gonçalves Pereira Costa, Bárbara
Christina Silva Amâncio, Cássio Pereira Honda Filho, Jose Donizeti Alves, João Paulo Rodrigues
Alves Delfino Barbosa, Paulo Eduardo Ribeiro Marchiori,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade
Federal de Lavras, EMBRAPA Café,

Knowing the heterogeneous distribution of radiation inside the coffee tree, the objective
was to determine the net photosynthetic rate in the different parts of the canopy of Coffea
arabica cv. Arara. A vertical gradient (orthotropic axis) and a horizontal (plagiotropic
axis) were established in the plant canopy. The orthotropic branch was separated in the
upper, medium and lower layers, and the plagiotropics in proximal, intermediary and
distal regions. They were further separated into branches from the north-south face (NS) and east-west (E-W). Measurements were made in February and September of 2017,
and in February of 2018. On the face E-W, in February 2017, the highest photosynthesis
was in the upper and medium distal east. On the N-S face, the highest photosynthesis was
on the medium intermediary south face. September corresponds to the month after
harvest, responsible for leaf fall, and the higher photosynthesis of the E-W face was
observed on the distal lower eastern face. In the N-S face, the highest photosynthesis was
obtained in the medium intermediary south face. February 2018 was the month that
presented the highest photosynthesis, in which the highest value was in the distal lower
eastern face. On the N-S face, the highest photosynthesis was found in the distal medium
north and the distal upper south. The photosynthetic rate was higher in the portions
where the leaves were more mature, since, with the harvest, there was the fall of leaves
and the more mature leaves were found in the lower one. In February, photosynthesis had
higher value in the medium and higher, month in which the coffee tree recovered from
the defoliation after harvest.
Keywords: Canopy mapping, Coffee, Photosynthetic active radiation, ,
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Photosynthetic pigment content and soybean yield as a function of
potassium fertilization
Vinicius Ribeiro Arantes, Marcela Cristina Brunelli-Nascentes, Fernanda Pacheco de Almeida
Prado Bortolheiro, Mariana Peduti Vicentini Sab, Marcelo de Almeida Silva,
Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of
Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied
to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied to Agriculture – LECA,
School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural
Sciences, Sao Pa,

The objective of this work was to evaluate the concentrations of photosynthetic pigments
in soybean plants submitted to different doses and times of application of potassium
fertilization and its relationship with crop yield. The experiment was conducted in
Botucatu - SP, in the 2016/2017 season. The soil of the site was classified as Red Latosol,
clayey texture, and content of K 3,5 mmolcdm-3. A randomized blocks experimental
design was used, with seven treatments and four replicates, being the treatments
composed of three doses of potassium, 40, 80 and 160 kg ha-1 of K2O, and two times of
fertilization, 100% in the V4 stage of soybean or in stallments, 50% in sowing and 50% in
V4, besides a control treatment: (T1) without potassium fertilization; (T2) 40 kg ha-1
100% V4; (T3) 40 kg ha-1 in installments; (T4) 80 kg ha-1 100% V4; (T5) 80 kg ha-1 in
installments; (T6) 160 kg ha-1 100% V4; (T7) 160 kg ha-1 in installments. When the
plants were at phenological stage R2 were determined chlorophyll a content (CLa),
chlorophyll b content (CLb), total chlorophyll content (CLa+b), carotenoids (CAR) and
chlorophyll a/b ratio (CLa/CLb). At the end of the cycle, productivity was estimated by
harvesting 4.5 m2 of each plot and then quantifying grain mass and correcting moisture
to 13%. The data were submitted to analysis of variance and comparison of averages by
Tukeys test (p
Keywords: Glycine max L. (Merrill), potassium chloride, chlorophyll, ,
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Physiological quality of stored soybean seeds with simulated drift of
dicamba
Geovani Borges Caetano, Jacson Zuchi, Estevam Matheus Costa, Matheus Vinicius Abadia Ventura,
Leandro Spíndola Pereira,
Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde - Polo de Inovação Rede Arco
Norte, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano
- Campus Rio Verde,

The dicamba, belonging to the group of synthetic auxins, is a tool for chemical control of
dicotyledon weeds in soybean crop. In the development of fruits and seeds, beyond
ambiental conditions of light, water, oxygen and temperature, it is necessary an adequate
hormonal balance, mainly between the abscisic and gibberellic acid, which are stimulated
by the phytohormone auxin. Although, in elevated rates the synthetics auxins can cause
abnormalities in sensible dicotyledons species. In this sense, the launch of soybean
cultivars with dicamba resistance would promote an increasing utilization of this auxinic
herbicide, making a possibility of dicamba drift in soybean seed production fields,
creating a growing concern about their possible effects under the physiological quality of
seeds. Thus, the objective of this work was to evaluate the physiological quality of soybean
seeds under dicamba rates application at two crop phenological stages. The experiment
was conducted in the experimental field of IF Goiano – Campus Rio Verde, 2017/2018. It
was done in a randomized block and factorial scheme 4X2+1, with four dicamba rates
(0,028; 0,28; 2,8 e 28 g of acid equivalent ha-1) applied at the V4 and R2 phenological
stages plus a control treatment. After the seed harvest and processing, they were stored
in polyethylene bags at 10 ºC during 5 months. The seeds were submitted to germination
and emergence seed tests. The data was submitted to variance analysis and to Tukey and
Dunnet tests (p≤ 0,05). The 0,028; 0,28 and 2,8 g ae ha-1 dicamba rates does not reduce
soybean seed germination and emergency, although the 28 g ae ha-1 has caused
considerable reduction of both physiological process when applied in any of the
phenological states of the plant and the most expressive damage occurred with the drift
applied in R2 state. We can conclude that the drift of elevated dicamba rates in the
reproductive stage of soybean crop reduces the formation of normal seedlings during its
germination and emergency.
Keywords: Germination, Glycine max (L.) Merrill, Auxinic Herbicides, Seed Vigor,
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Physiological, metabolic and anatomical characterization of Brazilian
Cleomaceae species
Daniele de Freitas Parma, Marcelo Gomes Marçal Vieira Vaz, Wagner Luiz Araújo, Adriano Nunes
Nesi,
Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de
Viçosa,

The Cleomaceae family, which is closely related to Brassicaceae, has been target for
studies on the evolution of C4 photosynthesis, since it presents species with the three
photosynthetic mechanisms (C3, C3-C4 intermediates and C4). It has also been pointed
out that evolution of C4 plants was preceded by morphophysiological adaptations,
including differentiation of bundle sheath cells, changes in enzymatic machinery and
increased transport of metabolites. Accordingly, increased photosynthetic efficiency in C3
plants can be achieved by understanding the events underlying the evolution of C3-C4
intermediates and C4 plants. Brazil harbors a total of 33 Cleomaceae species, however,
only Gynandropsis gynandra has been evaluated regarding its metabolism and
photosynthetic type. Therefore, the objective of this study was to characterize, by means
of physiological (gas exchange and fluorescence), metabolic (total soluble sugars, organic
acids and starch) and anatomical (venation density) analysis, 15 morphospecies of
Cleomaceae sampled from different brazilian regions. 14 species displayed C3
photosynthetic metabolism, with CO2 compensation point higher than 50 μmol CO2 m2s-1, while G. gynandra was characterized as a C4 plant. In addition, the light saturation
points were around 800-1,000 and 1,600 μmol photons m-2s-1 for C3 species and G.
gynandra, respectively. Considering a principal component analysis, glucose, fructose and
malate concentrations as well as stomatal conductance and relative growth rate were
responsible for grouping the species into three mains groups, without clear relation to
photosynthetic type. In addition, the C3 species showed high venation density (~10-19
mm mm-2) compared to G. gynandra (C4) (~9 mm mm-2), which could represent a stage
on evolution of C4 photosynthesis. Taken together, these data are of special interest
considering the origin and evolution of C3-C4 intermediates and C4 species in
Cleomaceae.
Keywords: Brassicales, CO2 compensation point , C4 photosynthesis , ,
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Phytoregulators as an alternative approach for enhance
photosynthesis efficiency in tomato plants
Rhayf Eduardo Rodrigues, Brendhon Serafim de Oliveira, Murilo Alberto dos Santos, Wallace
Veríssimo Nascimento, Ana Carolina de Lima Ribeiro, Ygor Antonio de Oliveira Santos, Clarice
Aparecida Megguer,
Instituto Federal Goiano - Campus Morrinhos, Programa de Pós-Graduação em Olericultura, Instituto Federal Goiano Campus Morrinhos - Bacharelado em Agronomia, Instituto Federal Goiano - Campus Morrinhos, Programa de PósGraduação em Olericultura, Instituto Federal Goiano - Campus Morrinhos - Bacharelado em Agronomia, Instituto Federal
Goiano - Campus Morrinhos, Programa de Pós-Graduação em Olericultura, Instituto Federal Goiano - Campus Morrinhos
- Bacharelado em Agronomia, Instituto Federal Goiano - Campus Morrinhos, Departamento de Fisiologia Vegetal e
Fisiologia Pós-Co,

Since last centurys end the world agriculture faces the challenge of produce food in a more
efficient and sustainable way to supply the demands of a continuously growing
population. Basic crops around the world have already been affected due rising
temperatures and water stress caused by increasingly frequent droughts periods. The
need to search for ways to increase photosynthetic efficiency and the water use efficiency
of plants in order to reduce stress on plants caused by droughts to ensure future food
security has becoming more evident. Some phytoregulators that may provide increases in
net photosynthetic rates can help to achieve these objectives. We have investigated the
effects of the paclobutrazol application on net photosynthesis rate, transpiration and in
the water use efficiency of tomato plants for industrial processing. The assay was
conduced in greenhouse and the seedlings planted in pots following a randomized block
design with four replicates. Were tested five paclobutrazol doses (0, 25, 50, 100 and
200ppm) applied at 8 days after the seedlings transplanting. The plants were evaluated
two weeks after the application for the gas exchange parameters using a IRGA LI-6800
using a photon flux density of 2000 µmol m⁻² s⁻¹. The paclobutrazol significantly
increased the net photosynthesis rate when compared to control at both tested doses,
with a slight decrease in the dose of 200ppm. Despite the increase in the net
photosynthetic rate, there was also observed an increase in plant transpiration, reducing
the water use efficiency in all tested doses when compared to control. The impact of the
net photosynthesis rate increase as well as the reduction of water use efficiency caused
by paclobutrazol in yield should be further investigated under field conditions.
Keywords: Solanum lycopersicum L., gas exchange, drought stress, paclobutrazol, water use
efficiency
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Relationship between the physiological and agronomic variables of
soybean in the ICLF systems
Géssica de Carvalho, Maurel Behling, Andrea Carvalho da Silva, Rafaella Teles Arantes Felipe,
Universidade Federal de Mato Grosso, Embrapa Agrossilvipastoril, Universidade Federal de Mato Grosso, Universidade
Federal de Mato Grosso,

Land-use optimization is the main benefit of integrated crop-livestock-forest (ICLF)
systems. However, one of the major challenges for the use of integrated systems is the
understanding of the interactions that occur between the agriculture and forage
components with the forest component, that is, with the shade. Thus, the objective of the
study was to evaluate the effect of the tree component in ICLF systems on the relationship
between physiological and agronomic variables in soybean crops, 4 years after system
implementation. The evaluated systems were: 1) exclusive soybean crop, and 2) ICLF,
eucalyptus crops planted in triple rows (3.5 m x 3 m), in the East-West direction, spaced
30 meters away from each other, and annually grown between soybean rows. The
experiment followed a randomized block design, with three repetitions. Leaf dry mass
(LDM), leaf area index (LAI), specific leaf area (SLA), photosynthesis (A), stomatal
conductance (gs), chlorophyll (a and b), plant population and soybean yield were
evaluated. The relationship between physiological and agronomic variables was tested
through simple correlation matrix. Soybean yield showed positive correlation to plant
population (r = 0.924), LDM (r = 0.963), LAI (r = 0.878) and gs (r = 0.891). On the other
hand, SLA showed negative correlation to yield (r = - 0.929*) and LDM (r = -0.917 *), i.e.,
larger SLA did not result in higher yield. Larger SLA did not increase LDM, because plants
grown in the shade present expanded and thinner leaves, besides investing in
photoassimilates to increase the leaf area in order to maximize light absorption; this
process leads to lower leaf mass density. The expansion in the leaf area did not increase
crop yield, fact that confirmed the negative correlation between the variables. The
photosynthetic rate presented a negative correlation with chlorophyll a and no
correlation with chlorophyll b, a different result than expected, since the proportion of
chlorophyll, especially b, increases in shaded environments due to higher production of
light-collecting pigments that result from low radiation. Thus, ICLF systems present
changes in the relationship between physiological variables and yield, especially in
cultivated soybean plants close to the trees.
Keywords: Eucalyptus, Glycine max, Shading, Leaf area,
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Sugarcane breeding reduced the photosynthetic capacity per unit leaf
area
Rafael Leonardo de Almeida, Neidiquele Maria Silveira, Vinícius Sacramento Pacheco, Rafael
Vasconcelos Ribeiro , Mauro Alexandre Xavier, Eduardo Caruso Machado,
Instituto Agronômico (IAC), Instituto Agronômico (IAC), UNICAMP, UNICAMP, Instituto Agronômico (IAC), Instituto
Agronômico (IAC),

Sugarcane (Saccharum spp.) is one of the main alternatives for the bioenergy sector due
to its great potential for biomass and sucrose production. As a component of light
conversion efficiency into biomass, photosynthesis determines crop yield and sugarcane
genotypes showing high photosynthetic capacity per leaf area are interesting to boost the
bioenergy production. Unfortunately, there is evidence that sugarcane breeding has
affected negatively the photosynthetic machinery and some modern varieties present
lower photosynthesis than the older ones. Then, we tested such hypothesis by evaluating
the photosynthetic capacity of several sugarcane genotypes launched between 1948 and
2006, and produced from crosses among Saccharum officinarum, S. spontaneum and S.
robustum. Light response curves of photosynthesis were performed and key
photosynthetic traits were estimated. While S. officinarum and S. spontaneum presented
higher maximum photosynthetic rates associated with higher quantum yield of CO2
assimilation, higher apparent carboxylation efficiency and higher stomatal conductance,
the modern cultivars IACCTC01-5503 and IACCTC06-8126 showed the lowest values of
those photosynthetic traits. In general, our results suggest that increases in sugarcane
yield through the decades of breeding were not caused by increases in photosynthesis per
unit leaf area. Instead, enhancement of biomass and sucrose production was likely
associated with increases in canopy leaf area and then light interception efficiency by
modern sugarcane cultivars. Finally, our findings suggest that there is room for improving
sugarcane yield through improvement of photosynthetic activity, a topic to be further
explored by breeding programs.
Keywords: Saccharum spp., Photosynthesis, Yield, Conversion efficiency,
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Using chlorophyll fluorescence image to determine papaya gender
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Ribeiro - UENF, Instituto Agronômico de Campinas - IAC, Universidade Estadual do Norte Fluminense Darcy Ribeiro UENF, Universidade Estadual do Norte Fluminense Darcy Ribeiro - UENF, Universidade Estadual do Norte Fluminense
Darcy Ribeiro - UENF, Universidade Estadual do Norte Fluminense Darcy Ribeiro - UENF, Universidade Estadual do Norte
Fluminense Darcy Ribeiro - UENF,

Commercial papaya production requires a high investment to use only hermaphrodite
plant (H) under both field and greenhouse conditions, and current molecular techniques
for gender determination in papaya plants are expensive. Thus, obtaining techniques that
can be associated with images (obtained quickly and accurately) is important strategy to
save time, space and resources. In this way, the aim of this work was to associate the
gender of C. papaya L. with chlorophyll-a fluorescence image (CFI) parameters in young
plants. The experiment was carried out inside a greenhouse in northern Rio de Janeiro
State, Brazil. 200 seedlings (100 from Golden THB and 100 from UENF/Caliman (hybrid)
were used. 60 days after sowing, leaf samples were collected to determine plant gender
using DNA extraction and PCR amplification. After collection, all plant were analyzed with
FluorCam 800MP (PSI instruments, Czech Republic). Six light levels (70, 160, 342, 524,
706, 889 µmol m-2 s-1) were used to obtain the qN, F0, Fv’/Fm’, ETR, Rfd and NPQ
variables. The variables were subjected to student's T- test 5% probability. The results
showed that there were no statistical differences between the female (F) and
hermaphrodite (H) plants of UENF/Caliman hybrid for all variables studied. However, in
Golden THB genotype significant difference was observed in F0 (F>H), NPQ (F
Keywords: Carica papaya L., FluorCam, Golden THB, Calimosa,
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Using chlorophyll-a fluorescence, and chloroplast ATP synthase
activity for identifying gender in papaya plants
Ana Cabrera Abraham, Benjamim Valentim da Silva, Jefferson Rangel da Silva, Katherine Fraga
Ruas, Henrique Martins de Oliveira, Wallace de Paula Bernado, Weverton Pereira Rodrigues,
Danilo Força Baroni, Eliemar Campostrini,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,
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Papaya (Carica papaya L.) is an important fruit tree for Brazilian agribusiness, since fruits
are exported to many countries in Europe and the United States. In papaya cultivation,
plants raised by seed propagation take between four to six months after planting to show
their gender. This management is inefficient in relation to time and lead to high mineral
nutrient demand and water use. Further, maintaining about 3 to 5 plants per hole for 4 to
6 months can result in intense light, water and mineral nutrients competition, increasing
costs and can cause damage to the initial papaya plant growth. In addition, only fruits from
hermaphrodite plants are marketed. MultispeQ instruments, open-design plant
phenotyping tool designed to work with PhosynQ platform is inexpensive, easy to use and
produces useful data on plant performance. In order to identify the viable methodologies
that can assess the papaya gender using MultispeQ® device, chlorophyll fluorescence
(CF) and chloroplast ATP synthase activity can be a new important and non-destructive
tool. 200 seedlings (100 from Golden THB and 100 from UENF/Caliman (hybrid) were
used, were cultivated in pots (50 cm3) using soil in field capacity and fertilized. After 60
days after planting, were evaluated CF and activity of the chloroplast ATP synthase. The
variables were subjected to student's T- test 5% probability. The variables ΦNPQ, qP, LEF,
ΦPSII, qL, gH+, Rfd, and Leaf Temperature Differential (LTD) did not differ statistically
between female (F) and hermaphrodite (H) plants in UENF/Caliman genotype, and
difference was only obtained for vH+ (F
Keywords: Hermaphrodite, Carica papaya L., multispeQ, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 126 de 326

STRESS PHYSIOLOGY

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 127 de 326

Aluminum improves growth and photosynthetic traits of the Remijia
ferruginea, when subjected to lower temperatures
Felipe Della Torre, Ana Kelly Gomes de Oliveira, Tiago Vilas Boas da Silva, Marcel Giovanni Costa
França ,
Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais,
Universidade Federal de Minas Gerais,

Most studies with aluminum (Al) are focused on the toxic effects of this metal, especially
in crops, leaving aside native species. Some native species from rupestrian fields are
known as Al hyperaccumulators, a trait that grants hyper-tolerance to this metal. The
capacity to tolerate high Al content in leaves, leads us to think what the role of Al is for
photosynthetic processes and what are the combined effects of the metal accumulation
with daily and annual growth temperature variations. Plants of Remijia ferruginea
(Rubiaceae) were grown for 60 days in plastic pots containing 50 mL of half strength
Watanabe and Osaki (2001) hydroponic solution, and the pH was adjusted for 4.5 with
KOH and HCl. Plants were grown without Al or with 800 µmols of AlCl3 solution and in
BOD under 5 temperatures (20, 23, 25, 28 and 30°C). The growth parameters evaluated
were number of leaves, shoot height and root length. Rapid light curves were performed
using a pulse amplitude modulated fluorometer PAM-2500, with actinic light increase
every 30 seconds. The relative electron transport rate (ETR) was then calculated and a
non-linear regression (ETR x PAR) was adjusted to obtain values of maximum electron
transport rate. All data were tested to normality and compared to two-way ANOVA. For
root length there was no significant interaction between Al and temperature, but there
were clear effects of temperature and Al separately. Shoot height and leaf number do not
seem to be affected by Al, only by temperature. Results revealed a 46% increase in
ETRMax for lower temperatures (20, 23 and 25°C) and no differences for higher
temperatures (28 and 30°C). Also, indicated that Al influences the photosynthetic rates
and root length especially under lower temperatures, which can be a very important
advantage for plants facing such temperatures.
Keywords: Chlorophyll fluorescence, electron transport rate, temperature acclimation, ,
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Aluminum influences the stomatal conductance in Citrus limonia
under different VPD
Giselle Schwab Silva, Matheus Armelim Nogueira, Marina Alves Gavassi, Gustavo Habernann,
IB/Unesp - Rio Claro, IB/Unesp - Rio Claro, IB/Unesp - Rio Claro, IB/Unesp - Rio Claro,

Stomatal aperture responds to vapor pressure deficit (VPD) with stomata generally
closing at high VPD and opening at low VPD. Aluminum (Al) inhibits the root growth,
indirectly exposing the roots to low water availability, which may decrease leaf hydration
and, consequently, the stomatal conductance (gs). In this study, Citrus limonia (‘Rangpur’
lime) was cultivated in nutrient solution with 0 and 1480 M Al for 90 days, and we
hypothesize that the presence of Al could prevent gs from responding to VPD. For both Altreatments, we measured leaf gas exchange rates under 1.5 and 2.5 kPa of VPD inside the
leaf cuvette of a gas exchange system for 90 days. We also used leaves to measure the
relative water content (RWC) and water potential at predawn ( pd) and midday ( md).
As expected, we confirmed that leaf hydration of plants exposed to Al is considerably
reduced and, it led to a lack of response of gs to the increase in VPD, which corroborates
our hypothesis. Aluminum also reduced the RWC and md after 60 and 90 days. This
indicates that water supply to the mesophyll was considerably affected by the Al from 60
days. The CO2 assimilation rate (A) followed the same response pattern exhibited by gs,
while photochemical responses were slightly reduced in plants exposed to Al, indicating
that the Al-induced decrease in A was dependent on gs and less ascribed to low
photochemical performance. Similar to drought conditions, the long-term exposure to Al
reduces leaf hydration and compromises gs responses to the atmosphere, eventually
impairing A in ‘Rangpur’ lime plants.
Keywords: Indirect Al effect, Leaf gas exchange, Leaf hydration, ‘Rangpur’ lime,
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Aluminum toxicity and high temperature affect the mineral nutrition
of beans (Phaseolus sp.) plants.
Adinan Alves da Silva, Camila Vilela Vasconcelos, Alan Carlos Costa, Thomas Jefferson Cavalcante,
Gustavo Castoldi, Caroline Müller,
Instituto Federal Goiano-Campus Rio Verde, Instituto Federal Goiano-Campus Rio Verde, Instituto Federal Goiano-Campus
Rio Verde, Instituto Federal Goiano-Campus Rio Verde, Instituto Federal Goiano-Campus Rio Verde, Instituto Federal
Goiano-Campus Rio Verde,

High temperature is an important abiotic stresse limiting the growth and development of
crops. This condition can be even more damaging in regions with acid soils, high
aluminum (Al) concentration and low fertility. This study aimed to characterize the effects
of aluminum toxicity and high temperature, both isolated and combined on bean plants
(Phaseolus sp.). We used one cultivar of Phaseolus acutifolius (Tepary bean) and three of
Phaseolus vulgaris (BRS Estilo, Campos Gerais and IPR 139). Plants were exposed to 4
conditions: 1) Reference (soil with no Al + 25 ºC); 2) Al (soil with 1.14 cmol /dm 3 Al + 25
°C); 3) HT (soil with no Al + high temperature: 40 ºC); 4) Al + HT (soil with Al + 40 ºC), for
8 consecutive days. The dry mass of plant leaves were used to perform the Al and
macronutrients contents analyzes. All cultivars showed Al accumulation when exposed to
the element. The highest increases occurred in the stress isolated by Al, being 159% and
197% in the cultivars Tepary bean and Campos Gerais, respectively. Under the stresses Al
and Al+HT, the contents of nitrogen (N), phosphorus (P), calcium (Ca) and magnesium
(Mg) reduced in all cultivars compared to the Reference and HT, except for sulfur (S) in
Tepary bean. The reductions were greater than 30% under Al stress, for example, the 93%
drop to S in IPR 139. In HT +Al stress, reductions of approximately 70% in N and Ca
content occurred and 62% for potassium (K), compared to the Reference in the BRS Style.
It is concluded that Al is the factor that most affects the mineral nutrition of bean plants
and the high temperature has additive effect only in the cultivars most susceptible to this
stress.
Keywords: Soil acidity, Combined stresses, Heat stress, Macronutrients,
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Aluminum toxicity induces ABA biosynthesis in tomato grown in
hydroponics
Marina Alves Gavassi, Ian Charles Dodd, Jaime Puértolas, Giselle Schwab Silva , Rogério Falleiros
Carvalho, Gustavo Habermann,
IB/UNESP Rio Claro, Lancaster University, Lancaster University, IB/UNESP Rio Claro, Unesp-FCAV, IB/UNESP Rio Claro,

Aluminum toxicity induces ABA biosynthesis in tomato grown in hydroponics Gavassi
MA¹, Dodd IC², Puértolas J², Silva GS¹, Habermann G¹ ¹ Universidade Estadual Paulista
(UNESP), Instituto de Biociências, Departamento de Botânica, Rio Claro, São Paulo, Brazil
- maringavassi@hotmail.com ² Lancaster Environment Centre, Lancaster University Lancaster, United Kingdom Root growth inhibition is the most conspicuous symptom of
Aluminum (Al) toxicity, leading to the plant inability to explore the soil and absorb water,
secondarily causing reduction in leaf hydration. However, shoot effects derived from
water unavailability, similarly to what happens during water deficiency, were observed
in plants exposed to Al in hydroponics leading us to believe that Al affects not only the
root growth but also water transport. Here we evaluated whether tomato (Solanum
lycopersicum Mill. cv. Ailsa Craig) plants show disturbance in water transport causing
decrease in leaf hydration and inducing abscisic acid (ABA) accumulation when exposed
to Al in hydroponics. Four-week-old plants were transferred to a nutrient solution
containing 0, 25, 50 and 100 µM Al and maintained for 10 days. Xylem flow rate, leaf water
potential, leaf (ABAleaf) and root (ABAroot) ABA concentration, leaf area, root growth and
leaf and root dry weights were measured. All Al concentrations caused reduction in the
leaf area, root growth, leaf and root dry weight when compared to those not exposed to
Al. The xylem flow rate decreased 13%, 42% and 68% in plants exposed to 25, 50 and 100
µM Al, respectively, when compared to the control. Leaf water potential, however, was
equally decreased by the three Al concentrations, reaching approximately -0,76 MPa
while plants not exposed showed -0,46 MPa. ABAleaf increased 25%, 40% and 74% and
ABAroot increased 43%, 76% and 124% in plants exposed to 25, 50 and 100 µM Al,
respectively, when compared to those not exposed to Al. These results indicate that the Al
limits the water supply to the shoot to the point of inducing ABA biosynthesis, even in
plants grown in nutrient solution. Keywords: metal, water balance, hormone, abiotic
stress Acknowledgments: FAPESP (2015/25409-4), FAPESP (2018/08902-7)
Keywords: metal, water balance, hormone, abiotic stress,
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Ammonium accumulation in rice leaves down-regulates stomatal
aperture and photosynthesis under high light
Vicente Thiago Candido Barros Alencar, Ayrton Markos da Silva, Ana Karla Moreira Lobo,
Fabrício Eulálio Leite Carvalho, Joaquim Albenísio Gomes da Silveira ,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará,

In paddy soils, plants are often exposed to high ammonium concentrations and excess
light, which can disturb cell metabolism and negatively affect plant development and
growth. However, the mechanisms involved in ammonium toxicity in combination with
high light in rice leaves are poorly understood yet. Thus, to investigate how ammonium
accumulation in leaves affects CO2 assimilation and biomass production, rice plants were
exposed to 10 mM ammonium (NH4+) or 10 mM nitrate (NO3-) for 6 days and
subsequently to moderate light (ML – 400 µmol photons m-2 s-1) or high light (HL – 2,000
µmol photons m-2 s-1) over 8 h. The steady-state CO2 assimilation (A), stomatal
conductance (gS), CO2 partial pressure (Ci) and effective PSII quantum yield (ɸPSII) were
similar in both N-source under ML. In contrast, after HL NH4+-treated plants showed
decreased A (by 76%), gS (by 22%) and ɸPSII (by 42%) and increased Ci (by 20%)
compared to NO3- treated-plants. Moreover, in a light induction (40 min of HL)-relaxation
(40 min dark)-reinduction (40 min of HL) kinetics, NH4+ plants exhibited impairments in
gS aperture and closure responses in both light cycles, which were related to lower A
rates. The K+ and NO3- contents and membrane damage in leaves did not change in any
N-source and light treatment. NH4+ concentration increased in NH4+-treated plants,
especially under HL, and did not change in NO3--treated plants in both light conditions.
Our data suggest that NH4+ toxicity is aggravated under HL and negatively affects
photosynthesis and growth. Remarkably, these negative responses were associated with
a prominent down-regulation of stomata aperture. These changes were not related to K+
and NO3- accumulation in leaves, indicating that other mechanisms might contribute for
ammonium-induced stomatal closure.
Keywords: Nitrogen metabolism, photosynthesis, stomatal conductance , ,
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Anthocyanin accumulation is associated with photosynthetic downregulation and NPQ induction in cashew exposed to salt and high light
Fabricio Eulálio Leite Carvalho, Ayrton Markos da Silva, Vicente Thiago Cândido Barros Alencar ,
Ana Karla Moreira lobo, Joaquim Albenisio G Silveira,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará,

Anthocyanin accumulation is associated with photosynthetic down-regulation and NPQ
induction in cashew exposed to salt and high light Fabricio E.L. Carvalho*, Ayrton M. Silva,
Vicente T.C.B. Alencar, Ana Karla M. Lobo & Joaquim A.G. Silveira* Departamento de
Bioquímica e Biologia Molecular, Universidade Federal do Ceará, Fortaleza, Brasil
Anthocyanins (Anth) are important pigments involved with different biological functions,
including light-screening, photoprotection, antioxidative action and pollinator attraction.
Despite these roles are commonly reported in literature, little is known about the
molecular mechanisms by which Anth can regulate these processes, especially regarding
to photoprotection. This study hypothesized that changes in Anth content in cashew
leaves induced by salt and high light are associated to maintenance of the photosynthetic
efficiency. In order to test this, cashew plants (Anacardium occidentale) were exposed for
seven days to saline conditions (200 mM) and subsequently subjected for 12 h to
moderate light (500 µmol m-2.s-1) or high light (HL, 2000 µmol m-2.s-1). Stomatal
conductance and CO2 assimilation decreased progressively after salt exposure and
reached values close to zero around the fifth day. In contrast, at the seventh day the ΦPSII
values represented 30% of control. The results revealed that both salt and HL isolate
induced a great increase in Ath accumulation in parallel to NPQ induction, associated with
a prominent decrease in quantum yield and maximum electron transport of both PSII and
PSI. Indeed, a positive Pearson’s correlation was observed between Anth and NPQ and an
inverse correlation among Anth, ΦPSII and ΦPSI. Oppositely, combined salt+HL stresses
did not aggravate these changes, excepting the decrease in ETRI and ETRII maximum
values. Taken together, the data suggest that cashew plants display an efficient plasticity
mechanism, probably developed as a consequence of adverse environmental pressures
experienced by this species throughout evolution, which enable it to efficiently downregulate photochemical activity in the presence of a severe stomatal closure. This
mechanism was closely associated with NPQ induction and Anth accumulation, suggesting
a coordinate regulation. Nevertheless, further studies are still needed to establish the
cause-effect relationships among Anth, NPQ, ΦPSII and ΦPSI. Key-words: Anacardium
occidentale; combined abiotic stress; photoprotection. Acknowledgement: FUNCAP,
CAPES, CNPQ.
Keywords: Anacardium occidentale, ombined abiotic stress, photoprotection, ,
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Application of a mixture of trehalose derivatives in maize: analysis of
the antioxidant system under water deficit
Joice Aparecida de Novais Portugal, Kamila Rezende Dázio Souza, Alexandra Santos Ambrósio,
Pedro Ernesto Reis, Valdir Veroneze Júnior, Gabriel Ferreira Romão, Leticia Aparecida Bressanin,
Paulo César Magalhães, Thiago Correa de Souza,
UNIFAL, UNIFAL, UNIFAL, UNIFAL, UNIFAL, UNIFAL, UNIFAL, EMBRAPA, UNIFAL,

Water Deficit (WD) induces changes in plant metabolism and triggers antioxidant
enzymes that scavenger reactive oxygen species. Considering trehalose mitigative effects
on plants under drought through the promotion of the antioxidant system activity, a huge
interest to asses new trehalose derivatives arises. Thus, the aim of this study was to verify
effects of the mixture of trehalose synthetic derivatives on the activation of the
antioxidant system in maize (BRS 1030) subjected to WD. Four treatments were used: WD
(55% of field capacity), WD + trehalose (WD and trehalose application on leaves), WD +
trehalose derivatives (WD and foliar application of the derivatives mixture) and irrigated
(70% of field capacity). Two foliar applications were performed: one at the moment of
irrigation interruption and one ten days after the WD imposition. Three leaf extracts (First
day of stress, twelfth day of stress and twelve hours after rehydration) were used for
enzymatic analysis of superoxide dismutase (SOD), ascorbate peroxidase (APX), catalase
(CAT), guaiacol peroxidase (POD) and lipid peroxidation (LP). WD elevated APX, CAT and
POD activities, but did not change SOD activity. LP did not vary significantly between
treatments during the WD. After rehydration, there was a reduction in APX and POD
activities, as well as of LP in relation to WD, besides the increase in SOD activity. The
application of derivatives promoted the activity of APX, CAT and POD in maize plants after
twelve days of WD, resulting in lower LP after rehydration in comparison to control
plants.
Keywords: Enzymes, oxidative stress, drought, metabolism,
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AtAREB1 overexpression in cotton enhances water use efficiency but
not improve growth in response to mild drought
Ana Karla Moreira Lobo, Carolina Vianna Morgante , Eliezer Araujo Guilherme, Fabricio Eulalio
Leite Carvalho, Vicente Thiago C. B. Alencar, Maria Eugênia Lisei-de-Sá, Maria Fatima Grossi de
Sa, Joaquim Albenisio G. Silveira,
Universidade Federal do Ceará, Embrapa Recursos Genéticos e Biotecnologia, Universidade Federal do Ceará,
Universidade Federal do Ceará, vicentethiagro@gmail.com , Embrapa Recursos Genéticos e Biotecnologia, Embrapa
Recursos Genéticos e Biotecnologia, Universidade Federal do Ceará,

Plants have evolved complex mechanisms to cope efficiently with drought. Abscisic acid
(ABA)-responsive element binding (AREB) proteins are a family of ABA-dependent
transcription factors that control the expression of stress-induced genes to improve
drought tolerance. It has been hypothesized that overexpression of AREB1 constitutively
active is able to increase plant water deficit resistance. To test this, cotton plants
overexpressing AtAREB1ΔQT, including three independent lines (OE1, OE2 and OE3), and
wild type (WT) at inflorescence emergence stage were subjected to well-watered (WW,
control), water deficit (WD) for 5 days and subsequently rewatered (WR) for 24-h in a
greenhouse. Transgenic lines showed a stunted growth in all water treatments as
compared to WT. In parallel, these transformed plants did not exhibit changes in
photosynthesis and water status in comparison to WT under WW. After WD, the relative
water content decreased and membrane damage increased equally in all plants by 23%,
indicating a mild WD. Photosynthesis and growth were negatively affected by WD, but in
less extent in OE lines than in WT. Transgenic plants exhibited higher CO2 assimilation,
stomatal conductance (gS) and water use efficiency (WUE) under WD and higher gS after
WR compared to WT. Nevertheless, PSII and PSI efficiencies were lower in OE lines
compared to WT in WD condition. Total biomass and root/shoot ratio of rewatered plants
was much lower in OE lines than WT plants. Our data suggest that AREB1 overexpression
increase WUE, decrease photochemical activity, but did not improve growth under mild
drought. Further studies are needed to deeply investigate the role of this gene in plant
drought tolerance.
Keywords: Photosynthesis, Stress, Abscisic acid, Gossypium hirsutum L.,
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Bacterial modulation of salt stress resistance in Lettuce (Lactuca
sativa L.).
Jonathan Fortt,
Center of Advanced Studies in Arid Zones,

A major challenge for plant biologist is to improve crop yields, especially due the effects
of climate change and desertification over agricultural productivity. In the North of Chile,
the semi-arid Region of Coquimbo is one of the most affected by desertification and linked
soil salinization. At the same time, Coquimbo is an important provider of vegetable crops,
particularly lettuce, for both local and national consumption. In the context of agriculture
sustainability the use of plant growth promoting rhizobacteria (PGPR) has become a
common practice. Here we studied the effects of two novel bacterial strains, isolated from
agricultural soils, on the salt-stress response of lettuce. Strains were selected due to their
auxin (AIA) production and differential capacity of phosphorus solubilization. PGPR
activity was validated by their effects on lettuce seed germination under saline conditions.
We hypothesized that these PGPR bacteria would improve salt-stress response of lettuce
by modulating osmolyte production, stabilization of photosynthetic-related pigments,
membrane integrity and allometric traits. A two-week pot experiment was carried out
with lettuce plants treated with 0 or 100mM NaCl, and inoculated or non-inoculated with
the PGPR strains. At 100mM NaCl, lettuce plants inoculated with bacteria showed a
significant improvement of allometric traits, particularly in root dry weight and
root:shoot ratio, higher accumulation of proline and lower content of MDA compared with
non-inoculated plants. Total carotenoids and chlorophyll b contents remained similar to
those of the control plants. Our results show that both bacterial strains significantly
alleviate the harmful effects of salt stress in lettuce. We attribute these PGPR effects to
AIA production rather than of phosphorus solubilization, suggesting the involvement of
an auxin regulatory network in the salt resistance response in lettuce.
Keywords: Chile, salinity, PGPR, Auxin,
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Behavior and production of tomato plants (Solanum lycopersicum L.)
submitted to the physiological management with bioestimulants
osmorregulation under water deficit
RODOLFO BRAGA MARINO, RENATO SÁ,
FACULDADE INTEGRAL CANTAREIRA, FACULDADE INTEGRAL CANTAREIRA,

Called osmolytes, such as glycinebetaine (GB), are organic amino acids are metabolized in
the cytoplasm of plant cells, when subjected to some kind of stress. In this case will be
studied in this research, the effect of osmolytes in tomato plants subjected to water deficit.
The experiment, conducted by 6 treatments and 10 replications, features different
formulas for application used Fisher Test (LSD) of 0.05 significance. As expected, the
literature consulted, there was superiority in treatment R3, where had the highest
number of fruits (371 fruits), quantity in kilograms (10,315 Kg) compared to other
treatments and witness (208 fruits and 8,260 Kg), agronomic aspects important for trade
and for whom issues facing water stress because of a lack of rain or intense heat, in which
were not foreseen during cultivation. This test exposed the importance of increased
amounts of zinc (Zn) and manganese (Mn). The nutrients listed for biostimulation are
present in Treatment R3 and R6. In relation to soluble solids the R6, on average,
performed better result (6.525° BRIX to 20° C), qualitative parameter of commercial
importance. Was found that the 9% iron chelate assists in translocation of nutrients to
flowers and fruits, but not bioestimulant on the other parameters collected. The
morphological structures of the treatments had higher lignin amount the witness. It is
believed that this aspect was bioestimulated by plants to better protection of the
exogenous factors is essential to the production of tomatoes.
Keywords: Solanum lycopersicum, physiological management, bioestimulants, osmoregulation,
water deficit
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Bioconcentration and effect of cadmium on chlorophyll a fluorescence
in young plants of Virola surinamensis.
Keila Beatriz Silva Teixeira, Waldemar Viana Andrade Júnior, Cristine Bastos do Amarante, Eniel
David Cruz, Ricardo Shigueru Okumura, Antônio Vinícius Correa Barbosa, Jessica Suellen Silva
Teixeira, Diana Jhulia Palheta de Sousa, Cândido Ferreira
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Museu Paraense Emílio Goeldi,
Empresa Brasileira de Pesquisa Agropecuária , Universidade Federal Rural da Amazônia- Parauapebas, Universidade
Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia,
Universida Federal Rural da Amazônia,

The constant increase in cadmium (Cd) levels has contributed to environmental
contamination. The objective of this study was to evaluate the bioconcentration and
effects of cadmium doses on chlorophyll a fluorescence in young plants of Virola
surinamensis. The experimental design was completely randomized with five
concentrations of Cd (0, 15, 30, 45 and 60 mg L-1). The plants were maintained under
these conditions for 60 days. The maximum photochemical quantum efficiency of
photosystem II (Fv/Fm), electron transport rate (ETR) and photochemical extinction
coefficient (qP) decreased with increasing Cd rates. The non-photochemical extinction
coefficient (NPQ) increased in plants exposed to Cd. The Fv/Fm index decreased from 0.93
(control) to 0.87 (concentration of 60 mg L-1 of Cd), ETR and qP decreased from 80.8 and
0.19 (control) to 15.9 and 0,07 (concentration of 60 mg L-1 of Cd), respectively. NPQ
increased from 1.3 (control) to 2.17 (concentration of 60 mg L-1 of Cd). The
bioconcentration factor (BCF) was bigger in concentrations of 30 mg L-1 of Cd (42.93)
and 45 mg L-1 of Cd (29.95) and the maximum value of the translocation factor (FT)
(0.065) occurred at the concentration of 15 mg L-1 of Cd. The results of FBC and FT
demonstrated low plant efficacy in Cd phytoextraction and suggest that V. surinamensis
may be promising for the purpose of phytostabilization of Cd.
Keywords: Photosystem II, bioconcentration factor, phytostabilization, ,
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Biosynthetic silver nanoparticles produced by the endophytic fungi A.
tubigensis are less toxic than their matrix AgNO3 in Sorghum plants
Ana Beatriz Sicchieri Ziotti, Cristiani Ottoni, Odair José Garcia de Almeida, Milton Costa Lima
Neto,
UNESP IB CLP, UNESP IB CLP, UNESP IB CLP, UNESP IB CLP,

Nanoparticles are widely used in many industries, and it is known that they spread
throughout the food chain. However, few studies have been carried out on the impact of
these materials on the environment, and especially on plant metabolism. Recently, studies
are emerging in the literature regarding the toxicity effects of silver nanoparticles on
higher plants. Nevertheless, these works are segmented. Filling this gap, the aim of this
work was to understand anatomical, morphological, physiological and biochemical
responses of sorghum plants exposed to increasing concentrations of silver nanoparticles
(AgNP) and their synthetic matrix silver nitrate (AgNO3). The AgNPs used in this work
were biosynthesized by the endophytic fungus A. tubingensis. Seeds were germinated in
germitest paper with increasing concentrations of AgNP and AgNO3 (0, 10, 100, 500 and
1000 M) and then placed in growth chamber with controlled conditions. Both
substances decreased the germination velocity, with AgNO3 being the most damaging.
The same trend was displayed for plant growth and biomass partition. The relative water
content was increased in plants exposed to AgNP and decreased in plants exposed to
AgNO3. The membrane damage and lipid peroxidation were increased among all
treatments compared with control. There was a modulation in the pigment contents,
decreasing chlorophyll and increasing carotenoids. AgNP exposure led to increases in
CAT, APX and SOD activities. In contrast, AgNO3 decreased these enzymes activities,
leading to increases in H2O2 content. The results from the anatomy experiments
corroborate the physiological data, showing the influence of these toxins in the
degradation and disorganization of plant tissues. Our results clearly demonstrate that
both AgNPs and AgNO3 disturb the development and establishment of sorghum plants
and AgNP, apparently is less toxic then it´s synthetic matrix AgNO3.
Keywords: Phytotoxicity, Abiotic stress, ROS, ,
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Callose accumulation in roots of soybean seedlings grown under
induced water deficit
Natalia Carolina Moraes Ehrhardt-Brocardo, Cileide Maria Medeiros Coelho, Clovis Arruda de
Souza,
Universidade do Estado de Santa Catarina, Universidade do Estado de Santa Catarina, Universidade do Estado de Santa
Catarina,

Callose is a constitutive component in cell walls of some plant tissues and it is synthesized
and deposited in response to stresses (abiotic and biotic). Considering physiological seed
quality as an attribute that determines the rapid and uniform emergence of seedlings
under a wide range of environmental conditions, this study aimed to verify the callose
accumulation in seedling roots, of soybean cultivars with contrast for physiological seed
quality, under water deficit during the germination process. Two cultivars (BS2606 IPRO
and NA5909 RG) were used and the physiological seed quality was determined by
germination and vigor (accelerated aging) tests. The water deficit simulation was
performed by germination test with polyethylene glycol solution (PEG 6000) at the
potential of -0.4 MPa, and the control (0.0 MPa) was conducted with distilled water.
During different times of seed hydration after radicle protrusion (24, 48, 72 and 96
hours), 2 excised samples of 13 root tips (5 mm), from each treatment, were prepared for
callose determination. The results of physiological seed quality showed that the cultivar
BS2606 presented higher germination (97%) and vigor (89%) when compared to cultivar
NA5909, with 91% and 40%, respectively. The callose content deposited in soybean root
tissue cells ranged from 0.018 to 0.356 μg/root tip, and this allows the observation of
contrasting patterns of callose accumulation between cultivars in water deficit during the
germination process. The analysis of cultivar factor, in water deficit condition, indicated
that the cultivar NA5909 showed a 688% increase in callose content when compared to
BS2606, 0.172 and 0.025 μg/root tip, respectively, considering all hydration times. This
is responsive to its greater susceptibility to stress in order to isolate plant tissue through
the deposition of a physical barrier. The callose accumulation can be used as indicative of
susceptibility to water stress between soybean cultivars.
Keywords: Glycine max, β-glucan, Vigor, Abiotic Stress,
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Catalase activity during germination of Dalbergia nigra seeds under
low and high temperatures
Antônio César Batista Matos, Eduardo Euclydes de Lima e Borges, Beatriz Feltrin Magosso,
Universidade Federal de Mato Grosso, Universidade Federal de Viçosa, Universidade Federal de Mato Grosso,

Plants under biotic and abiotic stress conditions such as pathogens attack, drought,
salinity, heavy metals, and high and low temperatures are known to induce increased
reactive oxygen species (ROS) production. To prevent ROS from accumulating in cells and
causing oxidative damage, plants have a system of antioxidant defense. Mechanisms can
be enzymatic through the enzymes superoxide dismutase, catalase, ascorbate peroxidase,
peroxidases and others or not yet enzymes such as vitamins, flavonoids, alkaloids and
carotenoids. Catalase (CAT) is an enzyme located predominantly in peroxisomes. It
presents high specificity for hydrogen peroxide and acts on the conversion of hydrogen
peroxide into water and oxygen. In seeds, the increase of the activity of antioxidant system
enzymes, such as CAT, during germination, may play a key role during the transition
between seed and seedling. Thus, the objective of this work was to evaluate germination
and CAT activity in D. nigra seeds during germination under low and high temperatures.
Germination percentage, germination speed index (GSI) and CAT enzyme activity were
evaluated at temperatures of 15, 25 and 35 °C for 120 hours. Under the temperature of 15
°C the germination and the GSI were 6% and 0.15, respectively. For the temperature of 25
°C the germination was of 92% and the GSI of 2.86, being considered the ideal
temperature for germination. At 35 °C the germination was 38% and the GSI was 1.48.
The activity of the CAT enzyme was increasing for all temperatures, however, reaching
higher values for temperatures of 25 and 35 °C after 72 hours. This increase can be related
both to normal metabolism under ideal conditions of germination and to prevent
oxidative damage of ROS caused by the increase in temperature. Catalase is involved in
the temperature response during seed germination of D. nigra.
Keywords: Forest seeds, antioxidant system, abiotic stress, ,
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Catalase and peroxisomal APX deficiencies differently regulate rice
leaf proteome after high and low photorespiration
Ayrton Markos da Silva, Rachel Hellen Vieira de Sousa, Vicente Thiago Candido Barros Alencar,
Fabrício Eulálio Leite Carvalho, Ana Karla Moreira Lobo, Marcia Margis-Pinheiro, Joaquim
Albenísio G Silveira,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará, Universidade Federal do Rio Grande do Sul, Universidade Federal do Ceará,

Catalase (CAT) and peroxisomal ascorbate peroxidase (pAPX) are important enzymes
involved in reactive oxygen species scavenging in plants exposed to abiotic stress.
However, the possible biological roles played by these enzymes, including the ability of
CAT and pAPX to compensate each other and regulating photorespiratory H2O2–
dependent signaling pathways, are poorly understood. It is hypothesized that CAT and
pAPX activities are differently involved in the regulation of proteomic plasticity
associated with photorespiration. To test this, Oryza sativa non-transformed (NT) and
RNAi-silenced for pAPX (APX4) were exposed to CAT inhibition (10 mM-3AT) and
subsequently subjected to ambient-air at low and high photorespiration conditions (high
CO2 – LP and high light – HP, respectively). Overall 2,776 different proteins were
indentified in this study, and the principal component analysis (PCA) revealed that the
genotypes exhibited different trends in proteomic profile under HP ambient. In
opposition, under LP condition, proteomic changes exhibited by NT and APX4, in presence
or absence of CAT activity, were similar. Interestingly, under CAT deficiency and LP, the
intensity of proteomic changes in both plants were less contrasting than in presence of
CAT activity. In parallel, Jo/Jc (oxygenation/carboxylation electron flux) ratios were
increased in both APX4 and CAT deficient plants under ambient-air conditions and more
prominently in HP environment, but under LP conditions the plant responses were
similar, regardless pAPX or CAT deficiencies. These results suggest CAT and pAPX display
complementary but distinct roles in regulation of peroxisomal H2O2-triggered signaling
pathways. This assumption is corroborated by distinct proteomic changes related to
specific deficiency in each enzyme activity. However, our data also suggest that signaling
routes triggered by CAT and pAPX are primordially inherent to photorespiratory activity
and possibly associated to peroxisomal H2O2 accumulation.
Keywords: Oryza sativa L., High CO2, High light, Photorespiration,
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Changing the ratio between nitrate and ammonium for improving
drought tolerance in sugarcane plants through nitric oxide production
Maria Dolores Pissolato, Neidiquele Maria Silveira, Eduardo Caruso Machado, Paula Joyce
Carrenho Prataviera, Fernando César Bachiega Zambrosi, Ladaslav Sodek, Rafael Vasconcelos
Ribeiro,
Universidade Estadual de Campinas, UNICAMP, Instituto Agronômico de Campinas, IAC, Instituo Agronômico de Campinas,
IAC, Instituo Agronômico de Campinas, IAC, Instituo Agronômico de Campinas, IAC, Universidade Estadual de Campinas,
UNICAMP, Universidade Estadual de Campinas, UNICAMP,

Nitric oxide (NO) is an important signaling molecule associated with many biochemical
and physiological processes in plants under stressful conditions. One of the ways that
plants produce NO is through nitrite formed by nitrate reduction. This study aimed to test
the hypothesis that plants that receive more nitrate as source of nitrogen produce more
NO, which reduces oxidative damage and consequently favors photosynthetic metabolism
and growth under water deficit. Sugarcane plants were grown in nutrient solution with
the same amount of nitrogen but varying nitrate:ammonium ratio (100:0 and 70:30).
Then, the plants were submitted to nutrient solution with two osmotic potentials: -0.15
MPa (hydrated) and -0.75 MPa (water deficit, WD). Overall, plants supplied with more
nitrate showed higher NO production in roots and higher photosynthetic rates and
stomatal conductance under water deficit, accumulating more biomass as compared to
those ones receiving less nitrate. In addition, there was reduction of membrane damage
and lower accumulation of reactive oxygen species caused by increases in the activity of
antioxidant enzymes such as catalase in leaves, superoxide dismutase and ascorbate
peroxidase in leaves and roots under high nitrate supply. Fast recovery of photosynthesis
was also noticed under 100:0 supply after returning plants to well-watered conditions.
Our data indicate that increasing nitrate supply could be an interesting fertilization
strategy for alleviating the negative effects of water deficit on sugarcane plants and then
increasing drought tolerance through enhanced NO production.
Keywords: Water deficit, Nitrogen, Nitrite, Reactive Oxygen species,
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Characterization of the influence of the seasons on morphological and
physiological responses of Coffea arabica L. plants in the field
Amanda Ribeiro Lopes, Angélica Prela Pantano, Priscila Fratin Medina, Julieta Andrea Silva de
Almeida,
Universidade Estadual de Campinas, Instituto Agronômico de Campinas, Instituto Agronômico de Campinas, Instituto
Agronômico de Campinas,

This study aimed to characterize morphological and physiological responses in Coffea
arabica plants in climatic seasons of the year. For this purpose, plants of the cultivar
Bourbon Vermelho and of the Semperflorens variety in the field were evaluated weekly
for one year in relation to the relative water content (CRA), symptom of foliar wilt and
leaf temperature and also monthly as to plant height, stem diameter and diameter of the
canopy. Each treatment had four replicates. The evaluations were performed in marked
branches of the apical, median and basal portions of the plants, in relation to cardinal
points. Plants of the Semperflorens variety reached higher height than those of the
Bourbon Vermelho cultivar at all seasons of the year. However, the stem diameter was
higher for the Bourbon Vermelho and smaller for Semperflorens. The canopy diameter of
the plants of the two genotypes was higher in spring and summer and lower in autumn
and winter. The RWC was above 70 % for both genotypes in most seasons, except for the
Bourbon Vermelho which had a smaller response in the winter. Leaf temperature was
similar between the two genotypes in the spring and summer seasons, but in autumn this
was higher for the Bourbon Vermelho and smaller for the Semperflorens. In the autumn
and winter, the plants of the cultivar Bourbon Vermelho presented more symptom of leaf
wilt more intense than those of Semperflorens. The results indicate that the plants of the
cultivar Bourbon Vermelho were more affected by the climatologic factors of the autumn
and winter seasons than those of the Semperflorens variety.
Keywords: Biometry, Bourbon Vermelho, leaf temperature, RWC, Semperflorens
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Chlorophyll fluorescence of Annona squamosa L. under phosphorus as
a salt stress attenuator
Francisco Hélio Alves de Andrade, Walter Esfrain Pereira, Vânia Aparecida Silva, Anselmo
Ferreira da Silva , Maria Isabela Batista Clemente, Miguel Avelino Barbosa Neto, Rosinaldo de
Sousa Ferreira,
Universidade Federal de Lavras, Universidade Federal da Paraíba , Empresa de Pesquisa Agropecuária de Minas Gerais,
Universidade Federal da Paraíba, Universidade Federal Rural do Semi-Árido, Universidade Federal da Paraíba,
Universidade Federal da Paraíba,

The salinity of irrigation water limits agricultural production in arid and semi-arid
regions. An alternative is phosphate fertilization, since phosphorus is an important
component in the exclusion of sodium from the cytosol to the apoplast and vacuole,
avoiding chlorophyll degradation and foliar senescence. Therefore, the aim was to
evaluate the chlorophyll fluorescence in Annona squamosa L. plants under phosphate
fertilization at salinity attenuation. The experiment was conducted in a greenhouse at the
Federal University of Paraíba, campus II, Areia, PB. The plants were grown in pots of 4000
cm-3. The treatments were: control = 0.87 g dm-3 of triple superphosphate (TSF) + 1.1 dS
m-1; S = electrical conductivity of irrigation water (ECiw) of 3.9 dS m-1; F = 3.0 g dm-3 of
(TSF) and S + F = CEA 4.5 dS m-1+ 3.0 g dm-3 of TSF with four replicates. At 48 days of
saline stress, the initial fluorescence (F0), maximum fluorescence (Fm), variable
fluorescence (Fv) and quantum efficiency of photosystem II (Fv/Fm) and total chlorophyll
content were evaluated from 8:00 to 11:00 in the morning. Plants submitted to ECiw of
3.9 dS m-1 have high F0 indicating damage in the photosynthetic apparatus. However, in
the ECiw of 4.5 treated with 3 g dm-3 of TSF it provides low F0 and high values of Fv, Fm
and Fv/Fm. These data are supported by the total chlorophyll content, which shows high
levels of S + F treatment. There was also low values of chlorophyll in S treatment. Salinity
provides degradation of chlorophyll and consequently high value of F0. While phosphorus
application mitigates the negative effects of irrigation water salinity. The TSF application
of 3.0 g dm-3 promotes tolerance against saline stress with ECiw until 4.5 dS m-1.
Keywords: Phosphorus, electrical conductivity (EC), count-fruit, ,
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Comparative analysis of stomatal control strategies among trees of the
tropical dry forest (TDF) Jalisco, Mexico
Ginna Esperanza Fernández Molano, Horacio Armando Paz Hernández,
Instituto de Investigaciones en Ecosistemas y Sustentabilidad, Unam, Morelia, México, Instituto de Investigaciones en
Ecosistemas y Sustentabilidad, Unam, Morelia, México,

Tropical dry forests (TDF) are ecosystems driven principally by temporal and spatial
variation of water availability and such heterogeneity is projected to increase due to
climate change. In this context, understanding how plants deal with drought and respond
to water availability is crucial to support actions for conservation and restauration of this
forest. Because ultimately plants control water loss and productivity through stomata in
response to variation in physical environment, understanding how strict or relaxed is the
stomatal control and how this control is coordinated with other morphological and
physiological traits involved in drought resistance, are key questions to predict the
capacity of plants to deal with water heterogeneous environments. We carried out a
drought experiment to evaluate the stringency of stomatal control in 25 species of TDF
trees in Jalisco, Mexico that differ in their strategies to deal with drought. Trees were
classified into three functional groups based on water-use strategies: avoiders, water
exploiters, and drought tolerant. To characterize stomatic control we constructed
hydroscape areas (AH) and calculated the water potentials at 50% and 80% of maximal
stomatal conductance (ψgs50 y ψgs80) for each species. We found that the species have
a high level of variation along the iso- to anisohydric continuum which suggests that
stomatic control strategies are diverse in the tropical dry forest. We also discovered that
plants that are stringent in their stomatic control have attributes that are associated with
hydraulic safety (trees that tolerate drought). In contrast, plants that have a high
photosynthetic efficiency have a weaker grade of stomatic control (plants that exploit and
avoid drought). Moreover, plants with a higher grade of stomatic control had lower
growth rates and visa versa. Finally, we found that the trees in the TDF belonging to the
tolerance group have a strong functional coordination in traits that confer resistance to
support dry spells.
Keywords: Anisohidric, Isohidric, Hydroscapes Areas, Stomatal conductance, Functional group
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Correlation from biometry and microclimatic changes as
environmental bioindicator method in Cerrado
Guilherme Augusto dos Santos de Andrade, Amanda Tamires Marcal Lopes da Silva, Cristiano
Martins de Freitas, Maria Eduarda Machado da Silva, Caroline Duarte Silva, Marcelo Rodrigues ,
UFTM - Universidade Federal do Triângulo Mineiro, UFTM - Universidade Federal do Triângulo Mineiro, UFTM Universidade Federal do Triângulo Mineiro, UFTM - Universidade Federal do Triângulo Mineiro, UFTM - Universidade
Federal do Triângulo Mineiro, UFTM - Universidade Federal do Triângulo Mineiro,

The Cerrado is predominant vegetation and with different phytophysiognomies in state
of Minas Gerais. Among floristic diversity in Triângulo Mineiro the embaúba (Cecropia
pachystachya) has a wide distribution and, can be used as bioindicator specie, in Cerrado
fragments close to environments modified by sugarcane monoculture. Was objective is
monitoring the growth and development adult plants embaúba, at spatial and temporal
scale in Cerrado stricto sensu, as bioindicator method and analysis of phenotypic
plasticity in environments modified by monoculture. Biometry variables were evaluated
every 30 days, and daily microclimatic data were collected in each environment using
digital thermo-hygrometers. The experiment was conducted in randomized blocks. The
data were submitted to normality and significance test (P
Keywords: Embaúba, Cecropia pachystachya, phenotypic plasticity, bioindicator, sugarcane
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COULD BRASSINOSTEROID ALIVIATE THE EFFECT OF INTERMITENT
WATER DEFICIT IN THE INITIAL GROWTH OF Citrus reticulata?
Daniel Amorim Vieira, Ane Marcela das Chagas Mendonça, Mayra Alejandra Toro Herrera , Joyce
Pereira Alvarenga , Layane Silva , Ester Alice Ferreira , João Paulo Rodrigues Alves Delfino
Barbosa ,
Universidade Federal de Lavras, Universidade Federal de Lavras , Universidade Federal de Lavras , Universidade Federal
de Lavras , Universidade Federal de Lavras , Empresa de Pesquisa Agropecuária de Minas Gerais, Universidade Federal
de Lavras ,

Water scarcity can have negative impacts on crop production. Amongst the main rainfed
tropical crops, Citrus are vulnerable to drought because periods of intermittent water
scarcity affect the establishment of the plants. In this context, the application of
brassinosteroids may alleviate the effects of intermittent reduction of water availability
and decrease the mortality in the crop implantation. The aim of this work was to evaluate
the effects of the application of brassinosteroid in plantlets of two varieties of Citrus
reticulata under water deficit conditions. The plants were transplanted into 4-liter
Citropote® tubes. The experiment was performed in a randomized block design, in a
triple factorial scheme of 2x2x2, with three replicates. The treatments were: two water
conditions (L1- 100% of the field capacity; L2- reposition of 50% of daily
evapotranspiration); two concentrations of 90% Brassinolide + 1% Brassinosteroid (Via
Flor), applied fortnightly (C1- without application; C2- 0.5 mg/L), and two varieties of C.
reticulata (V1-Ponkan e V2-Murcott). For the treatment L2, there was three cycles of
rehydration. At the end of the experimental period of 60 days, it was evaluated the height
(H), stem diameter (SD), SPAD index, and leaf inclination angle (A). Data were compared
by ANOVA and Tukey’s test (P
Keywords: Citrus, growth regulator, water stress, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 148 de 326

Cowpea photosynthetic responses to virus infection
Raissa Souza Caminha Bret, Ana Karla Moreira Lobo, Nicole Pinheiro P. da Costa, Ricardo L.
Gonçalves Bastos, Danilo de Menezes Daloso,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará,

Cowpea (Vigna unguiculata (L.) Walp.) is a major crop in semiarid regions given its
tolerance to environmental adversities. However, cowpea severe mosaic virus (CPSMV)
causes important damage in cowpea production, inducing chlorosis, leaf deformation,
sterility, and death. We aim to understand the mechanisms by which cowpea respond to
CPSMV. Plants highly susceptible to CPSMV infection (cv. CE-31) were grown in
greenhouse and challenged with CPSMV or mock inoculated at the age of twelve days.
Photosynthetical parameters were determined every two hours of the diel course in three
consecutive days after the inoculation of CPMSV. Chlorosis symptom began to appear at
the end of the second day after CPSMV inoculation, whilst gas exchange analysis was
effective in detect virus infection earlier. Decreased stomatal conductance (gs) after 2 and
26 hours of virus infection was observed. However, no changes in photosynthetic rate (A)
throughout the first two days of analysis was observed, which leads to an increased water
use efficiency in infected plants at 26 and 52 hours after virus inoculation. The effect of
virus infection on gs and A was more noticeable after 72 hours of inoculation, in which
reduced gs and A along the third diel course was observed. Notably, no differences in
photochemical parameters along the three days of evaluation were observed, highlighting
the great capacity of cowpea plants to cope with adverse conditions. Taken together, our
results suggest that CPSMV infection directly impair stomatal movements, which leads to
a reduced CO2 fixation along the days of infection. Metabolomics analysis are currently
being performed to investigate the metabolic responses of cowpea to CPMSV.
Keywords: plant-virus interaction, , , ,
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Cryptochrome 1a depend on blue light fluence to mediate shoot
pigment content in tomato under drought stress
Victor DAmico Damião, José Clebson Barbosa Lúcio, Reginaldo de Oliveira, Rafael Ferreira
Barreto, Lucas Aparecido Gaion, Rogério Falleiros Carvalho,
São Paulo State University, UNESP, Jaboticabal, Brazil, São Paulo State University, UNESP, Jaboticabal, Brazil, São Paulo
State University, UNESP, Jaboticabal, Brazil, São Paulo State University, UNESP, Jaboticabal, Brazil, Marília University,
UNIMAR, Marília, Brazil, São Paulo State University, UNESP, Jaboticabal, Brazil,

It has been shown that pigmentation changes during drought stress are dependent on
blue light (BL). However, which and how BL photoreceptors modulate this response
needs to be elucidated. In this sense, this study aims to understand the role of BL
photoreceptor cryptochrome 1a (cry1a) in response to different BL fluences signaling (1,
5, 10, 15 and 25 μmol m-2 s-1) on the control of stress induced by low water potential (–
0.25 MPa) in tomato seedlings. For this, CRY1a biosynthesis deficient mutant (cry1a) and
its near isogenic line cv. Moneymaker (WT – control genotype) were used to observe the
following pigments content: (i) chlorophyll a + b (CH), (ii) carotenoids (CA) and (iii)
anthocyanins (AN) after induction of low water potential by polyethylene glycol 6000
(PEG) solution over seven days. Plants remained in water as a control condition. Overall,
in water condition, cry1a showed lower content of CH, CA and AN when compared to WT
throughout BL fluences. However, in PEG condition, cry1a presented higher content of CH
and CA than WT just at 5 μmol m-2 s-1. On the other hand, in the fluences of 10 μmol m-2
s-1 and 15 μmol m-2 s-1 this response was inversed. Except for 5 μmol m-2 s-1 fluence,
the anthocyanins content was lower in cry1a compared to WT for all BL fluences.
Although these results indicate that cry1a is a part of drought stress signaling in tomato
and this response seems to depend on the BL fluence, the full understanding of how this
event occurs is still very complex and requires furthermore molecular investigation.
Keywords: abiotic stress, cry1a, low water potential, mutant, Solanum lycopersicum L.
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Differential expression analysis of transcripts involved in ionic
balance in roots of Cenostigma pyramidale (FABACEA) under salt
stress
Gabriella Frosi Albuquerque Figueiroa Faria, José Ribamar Costa Ferreira-Neto, João Pacifico
Bezerra Neto, Valesca Pandolfi, Ana Maria Benko-Iseppon, Leonor Costa Maia, Mauro Guida
Santos,
UFPE, UFPE, UFPE, UFPE, UFPE, UFPE, UFPE,

Plants may presents differential adaptive mechanisms under stress conditions. In this
way, transcriptome analysis are relevant for a better understanding of molecular aspects
of salt tolerance, one of the most important abiotic stress of Brazilian semiarid. The study
evaluated a differential gene expression of transcripts involved in ionic balance of
radicular transcriptome of Cenostigma pyramidale, a woody species of Caatinga,
submitted to salt stress. Plants of six months were irrigated with 500 mL of saline solution
(NaCl 100mmol). Control and salt roots (three replicates) were collected after 30min, 2h
and 11 days of stress. The total RNA was extracted and sequenced by RNA-Seq and the de
novo assembly was performed. The differential gene expretssion was calculated (fold
change – FC) by EdgeR packge (p<0.05; false discovery rate – FDR <0.05). There was
induction of CBL-interacting serine/threonine-protein kinase 3 (CIPK3) from early time
(Salt30min, log2FC=8.8; Salt2h, log2FC=8) until the late time of stress (Salt11d, FC=2.4).
CIPKs proteins act on signal transduction via Ca2+ during abiotic stress and may be
involved in activation of exclusion/compartmentalization of Na+. In late time of stress,
phospholipase D alpha 1 enzyme 1 (PDLα1) was up regulated (log2FC=4.4). PDLα1 acts
on the activation of SOS1, a membrane transporter involved in the exclusion of Na+ from
the cell. Potassium transporters were also up regulated, with modulation in Salt30min
(log2FC=10) and Salt11d (log2FC between 6.5-10.8). The K+ is involved in several
physiological process, acting on the tolerance responses to abiotic stress and is important
for Na+/K+ balance. These results show that C. pyramidale regulates its transcriptional
activity from the early stages of stress to carry out an osmotic balance in their roots,
promoting a salt tolerance.Keywords: tropical dry forest, salinity, transcriptome, molecular
analysis, stress tolerance.
Keywords: tropical dry forest, salinity, transcriptome, molecular analysis, stress tolerance.
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Differential response of rice and cowpea plants to salinity in relation
to photosynthetic pigments, oxidative stress and antioxidant activity
Maria Eduarda Cabral da Silva , Marcelo Ribeiro da Silva, Inácio Meneses Costa, Artenisa
Cerqueira Rodrigues, Aurenivia Bonifacio,
Univesidade Federal do Piauí, Curso de Engenharia Agronômica, Teresina-PI, Brazil, Universidade Federal do Piauí, Curso
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Teresina-PI, Brazil, Universidade Federal do Piauí, Departamento de Engenharia Agrícola e Solos, Teresina-PI, Brazil,
Universidade Federal do Piauí, Departamento de Biologia, Teresina-PI, Brazil,

Saline soils can limit plant performance and induces oxidative stress. Considering the
growing interest in understanding the antioxidative responses of plants in adverse
situations, the present study aimed to evaluate the physiological and biochemical
responses of rice and cowpea plants submitted to salt stress. At greenhouse conditions,
seeds of rice and cowpea were disinfested and sown in plastic pot. Salt stress was imposed
using 150 mM sodium chloride (NaCl) at 40 days after sowing and the plants were
collected at the following times: 0, 3, 6, 12, 24 and 48 hours. In each time, the plant
material was collected and samples were used to biochemical analysis. The chlorophylls
and carotenoids were reduced after six hours of application of salinity, while
anthocyanins was increased after three hours of exposure to stress. High levels of
hydrogen peroxide and lipid peroxidation were observed in rice and cowpea submitted
to salinity. There was an increase of reduced and oxidized ascorbate in rice and cowpea
plants. Catalase and phenol peroxidase antioxidant enzymes were improved in rice and
cowpea plants, already after 3 hours of exposure to stress. Superoxide dismutase activity
decreased during the exposure time to salinity in rice, while there was an increase in
superoxide dismutase activity after three, 12 and 24 hours of salinity exposure of the
cowpea. It was concluded that the plants were able to modulate their antioxidative
defense system to minimize the negative effects of NaCl-induced oxidative stress.
Keywords: salt stress, chlorophyll, hydrogen peroxide, enzymatic antioxidant,
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DROUGHT MODULATE THE PARTITIONING OF SUGARS IN DIFFERENT
ORGANS OF A WOODY SPECIES OF BRAZILIAN SEMIARID
Mariana Santos de Souza Gonçalves, Vanessa Andrade de Barros, Gabriella Frosi Albuquerque
Figueiroa Farias, Mauro Guida dos Santos,
Universidade Federal de Pernambuco, Universidade Federal de Pernambuco, Universidade Federal de Pernambuco,
Universidade Federal de Pernambuco,

For some native species of dry forest, the production and partitioning of primary
metabolites has been characterized as an important strategy in drought tolerance,
differing from the idea that they are final products of stress. It has been observed that
non-structural carbohydrates (NSC) can act as osmoprotectants and as singling
molecules. The study evaluated the dynamics of NSC in leaf, stem and root of Cenostigma
pyramidale (Tul) E. Gagnon & G. P. Lewis, submitted to water deficiency. The experiment
was conducted in a greenhouse. The plants were divided into control and increasing water
deficit (25%, 50% and 100% water reduction). The collections for biochemical analysis
were done every other day until maximum stress (ME). Simultaneously, stomatal
conductance (gs), CO2 assimilation (A) and leaf water content (LWC) were measured. The
ME was given to the 15th day before. At the beginning of stress, a significant increase in
NSC content was observed in leaves and roots of stressed plants. During water deficit until
ME, roots showed significant differences in the NSC content. In the plants submitted to
drought, gs and A had significant reductions from the 7th day. The plants presented LWC
reductions only under severe drought (100%) at the 13th day, being 43% smaller than
the control. In conclusion, drought stages modulated the NSC partition in plants.
Photosynthetic rates decreased, at the beginning of the experiment, however, did not
affect the sugars production, indicating resilience of the species in fixing carbon. The
increase of sugar in the roots, and the high LWC rate at the beginning of the drought are
suggesting an important growth strategy.
Keywords: Carbohydrates balanc, Drought tolerance, Sugars, Primary metabolism, Native
species
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Drought responses on elephant grass genotypes as bioenergy
feedstocks
Anderson Carlos Marafon, Lauricio Endres, JHULYANNE CHRISTINY MARCELINO DOS SANTOS,
Adenilton Cicero Santos da Silva, Victor dos Santos Guimarães, Jonas Paulino dos Santos, Elenilton
Lessa Silva dos Santos, João Raphael Lima Avelino,
Embrapa Tabuleiros Costeiros, Universidade Federal de Alagoas, Universidade Federal de Alagoas, Universidade Federal
de Alagoas, Universidade Federal de Alagoas, Universidade Federal de Alagoas, Universidade Federal de Alagoas,
Universidade Federal de Alagoas,

In perennial grasses, water deficit reduces productivity, therefore, genotypes with higher
drought tolerance and soil water use efficiency are desirable. In recent years, the
establishment of perennial grasses as energy crops has emerged as a viable option mainly
due to their comparative advantages over annual energy crops and attractive
characteristics like their high-yield potential and the high contents of lignin and cellulose.
Elephant grass is a warm season specie that have generally been among the most
productive perennial grass crops, producing dry matter yields of 20-45 Mg ha-1. The
objective of this work was to evaluate two elephant grass genotypes (BRS Capiaçu and
Madeira) with high biomass production potential regarding to the tolerance to water
stress during the growth phase. The experiment was conducted in a greenhouse, with
water suppression carried out at 68 days after planting. Were evaluated: photosynthesis
(A), stomatal conductance (gS), transpiration (E) and chlorophyll fluorescence (PSII)
along eight days of water suppression (DAWS). Results showed that both genotypes
presents significantly decreased in all parameters. BRS Capiaçu presents initial
physiological rates of 28,98 mmol m-2 s-1 (A), 0,20 mol m-2 s-1 (gS), 4,77 mmol m-2 s-1
(E) and 0,70 (PSII). After 8 DAWS, these rates were reduced to 8,22 mmol m-2 s-1 (A),
0,08 mol m-2 s-1 (gS), 2,12 mmol m-2 s-1 and 0,32 (FS II). Madeira genotype presents
initial rates of 29,47 mmol m-2 s-1 (A), 0,18 mol m-2 s-1 (gS), 3,91 mmol m-2 s-1 (E) and
0,70 (PSII). After 8 DAWS these rates were of 0,96 mmol m-2 s-1 (A), 0,07 mol m-2 s-1
(gS), 1,70 mmol m-2 s-1 (E) and 0,26 (PSII). The dry matter production were reduced 24,7
and 18,1% in BRS Capiaçu and Madeira, respectively.
Keywords: Pennisetum purpureum, bioenergy, water deficit, gas exchange,
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Ecophysiological responses of the competitive interaction between
Copernicia prunifera and Cryptostegia madagascariensis under
natural conditions in Northeast Brazil
Claudivan Feitosa de Lacerda, Wiliana Júlia Ferreira de Medeiros, Carlos Henrique Carvalho de
Sousa, Aureliano de Albuquerque Ribeiro, Bruno Gabriel Monteiro da Costa Bezerra,
Universidade Federal do Ceará, Universidade Federal do Ceará, FiED, Universidade Federal do Ceará, Universidade
Federal do Ceará,

The species Cryptostegia madagascariensis is an invader that has caused alterations in
the native vegetation structure of Northeast Brazil, mainly in areas with ‘Carnaúbas’
(Copernicia prunifera), a common palm of this region The objective of this research was
to evaluate the ecophysiological responses of C. prunifera, isolated and infested by C.
madagascariensis, under different environmental conditions. The study was conducted in
two areas located in the municipality of Caucaia, Ceará, Brazil, called as Minguaú (03º49S;
38º44W) and Catuana (03º41S; 38º53W). Only Minguaú area is subject to flooding during
the rainy season. The statistical design adopted was time-repeated measures, in split plot
design, with four replications. The plots were formed by five infestations levels of C.
madagascariensis on C. prunifera (0; 25; 50; 75 and 100%, zero representing carnauba
without the invader and 100% representing the invader covering the canopy of the
carnaúba). The subplots were composed by two experimental areas. The evaluations
were carried out during dry and rainy seasons, for two years (2016 and 2017). The
following measurements were performed: soil salinity, soil moisture, global infestation
index, and physiological responses of the plants (leaf gas exchange, P, N, Ca, K, Na, Fe, Zn,
Mn, soluble N-amino, proline, and soluble carbohydrates). Data were submitted to
multivariate analysis (MANOVA), using software STATISTICA®. The higher soil moisture
contents in the Minguaú area resulted in a higher global infestation index of C.
madagascariensis and higher values of leaf gas exchange during the dry season, as
compared to the locality of Catuana. However, flooding in the Minguaú area during the
rainy season results in a decrease in leaf gas exchange of carnaúba. In general, the
physiological responses of carnaúba are negatively affected by C. madagascariensis only
at the infestation level of 100%, when the invader covers its canopy almost completely.
Keywords: Plant-plant interaction, Invasive species, Carnaúba, ,
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Ecophysiological traits of Inga laurina (Sw.) Willd. in clay extraction
area with soil compaction of ES-Brazil
ANTELMO RALPH FALQUETO, MARCEL MERLO MENDES, ANA CAROLINA ROSS, VINICIUS
FONSECA DOS SANTOS, IGOR DAMASCENO PIRES PEREIRA, LUIS FERNANDO TAVARES DE
MENEZES, ADRIANO ALVES FERNANDES, FREDERICO S. MACHADO, DANIELA CASSOL, FABIO
RIBEIRO PIRES,
UFES, UFES, UFES, UFES, UFES, UFES, UFES, PETROBRÁS, University of California, UFES,

Among reported consequences in exploitation of mineral resources of the soil are
deforestation and soil degradation, which occurs by removing the superficial layer of soil,
rich in organic matter and nutrients. Consequently, the native vegetation and the
biodiversity are lost as well as natural regeneration capacity. In this study, we examined
the ecophysiological traits of Inga laurina (Sw.) Willd. in clay extraction area with soil
compaction demanded in the earthmoving of oil and natural gas production units. The
experiment was developed in São Mateus City, Espírito Santo State-Brazil. The compacted
soil was previously scarified and two treatments was applied: P1 (no seed mix) and P2
(with seed mix of grass, legume and crucifer species). The experimental plantation was
laid out in an area of 32 x 5 m, using a randomized block design consisting of four blocks,
each subdivided into 2 plots (20m2). The measurements were made after 6 months of
planting, using a Plant Efficiency Analyzer (Handy-PEA, Hansatech). Overall, the values of
absorption energy flux per RC (ABS/RC) were positively related (r=0.92) to DI0/RC (heat
dissipation). ABS/RC and DI0/RC become an important photochemical variable in
explaining the leaf mass per unit area (LMA). Plants growing without mix (P1) presented
higher LMA values, demonstrating higher efficiency in utilizing the scarce resources. Our
results show that (1) the seed mix applied on soil improves the soil attributes, reducing
the leaf construction cost, evidenced by lower LMA values reported for P2, (2) the losses
in specific energy flows (ABS/RC and DI0/RC) may be contributing for the high
construction cost of leaf in P1, and (3) leaves growing with mix (P2) showed higher
photochemical efficiency (Fv/F0 and PIABS).
Keywords: Chlorophyll a fluorescence, ecological strategies, petroleum , ,
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Effect of cadmium on carbon metabolism in young plants of Virola
surinamensis.
Waldemar Viana Andrade Júnior, Diana Jhulia Palheta de Sousa, Cristine Bastos do Amarante,
Eniel David Cruz, Ricardo Shigueru Okumura, Antônio Vinícius Correa Barbosa, Jessica Suellen
Silva Teixeira, Vitor Resende do Nascimento, Cândido Ferreira d
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Campus de pesquisa do Museu
Paraense Emílio Goeldi , Embrapa Amazônia Oriental, Universidade Federal Rural da Amazônia, Universidade Federal
Rural da Amazônia, Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Universidade
Federal Rural da Amazônia,

Cadmium (Cd) is a highly toxic heavy metal, even at low concentration. The objective of
this study was to evaluate the effects of Cd doses on carbon metabolism in young plants
of Virola surinamensis. The experimental design was completely randomized with five
concentrations of Cd (0, 15, 30, 45 and 60 mg L-1). The plants were maintained under
these conditions for 60 days. The concentrations of total soluble carbohydrates (TSC) in
the roots increased from 0.06 mmol Glu g-1 (control) to 0.1 mmol Glu g-1 (60 mg L-1 of
Cd) and in the leaves, the values of TSC were 0.09 mmol Glu g-1 (control) and 0.1 mmol
Glu g-1 (15 mg L-1 of Cd). Sucrose concentrations in plants treated with Cd increased
significantly in roots and leaves. In the roots, the values were 1.16 mg of sucrose g-1 DM
(control) and 2.11 mg of sucrose g-1 DM (60 mg L-1 of Cd) and 0.57 mg sucrose g-1 DM
(control) and 2.38 mg sucrose g-1 DM (60 mg L-1 of Cd). The concentrations of reducing
sugars increased in the roots and decreased significantly in leaves of plants submitted to
the presence of Cd. In the roots the values were 0.83 μmol carb g-1 DM (control) and 1.42
μmol carb g-1 DM (45 mg L-1 of Cd) and in the leaves the values obtained were 1.57 μmol
carb g-1 DM (control) and 1.27 μmol carb g-1 DM (15 mg L-1 of Cd). Proline
concentrations in roots and leaves of plants submitted to Cd doses increased significantly.
In the roots, the values obtained were 0.60 μmol Pro g-1 DM (control) and 0.76 μmol Pro
g-1 DM (60 mg L-1 of Cd) and in the leaves of the control plants and in the dose of 60 mg
L-1 of Cd, the proline concentrations were 0.81 and 1.06 μmol Pro g-1 DM, respectively.
The Cd tolerance index in Virola surinamensis was of an IT between 0.35 and 60 and high
IT> 60. Virola surinamensis presented higher self-protection capacity in the form of
bioaccumulation of total soluble carbohydrates, sucrose and proline, important in the
tolerance of the plant to the presence of Cd.
Keywords: Proline, sucrose, tolerance, ,
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Effect of cadmium on nitrogen metabolism in young plants of Virola
surinamensis
Waldemar Viana Andrade Júnior, Jessica Suellen Silva Teixeira, Cristine Bastos do Amarante,
Eniel David Cruz, Ricardo Shigueru Okumura, Antônio Vinícius Correa Barbosa, Diana Jhulia
Palheta de Sousa, Cândido Ferreira de Oliveira Neto,
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Museu Paraense Emílio Goeldi,
Embrapa Amazônia Oriental, Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia,
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia,

With the perspective of the use of plants for phytoremediation of environments
contaminated by Cadmium (Cd), the objective of this study was to evaluate the effect of
Cd doses on nitrogen metabolism in young plants of Virola surinamensis. The
experimental design was completely randomized with five concentrations of Cd (0, 15, 30,
45 and 60 mg L-1), in which the plants were maintained under these conditions for 60
days. The concentrations of Cd in the different organs of the plant were: (Root > Caule >
Leaf). In general, the Cd did not affect the nitrate concentration in the root, but had a
positive effect on the leaves, the reduction of nitrate reductase (NR) in plants exposed to
Cd, was accompanied by the decrease of ammonia (NH3), total soluble amino acids (AST)
and proteins total soluble solids (PST). The highest values of the bioconcentration factor
(BCF) in the root and the translocation factor (FT) of less than 1.0 indicate that V.
surinamensis developed defense mechanisms in the root system in the presence of Cd,
with potential for phytostabilization of Cd.
Keywords: Nitrate reductase, ammonia, phytostabilization, ,
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Effect of flooding on young plants of Parkia gigantocarpa Ducke
Waldemar Viana de Andrade Júnior, Gabriel Gustavo Tavares Nunes Monteiro, Cândido Ferreira
de Oliveira Neto, Eniel David Cruz, Ricardo Shigueru Okumura, Jessica Suellen Silva Teixeira,
Diana Jhulia Palheta de Sousa, Vitor Resende do Nascimento, Be
Universidade Federal Rural da amazônia, Universidade Federal Rural da Amazônia , Universidade Federal Rural da
Amazônia, Embrapa Amazônia Oriental, Universidade Federal Rural da Amazônia, Universidade Federal Rural da
Amazônia, Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Universidade Federal
Rural da Amazônia,

Flooding is an abiotic factor, common in many regions of the world and may pose a
problem for forestry, agriculture and permanent preservation areas. The objective of the
study was to evaluate the biochemical responses of young plants of Parkia gigantocarpa
submitted to flooding. The experimental design was completely randomized with two
water conditions (control and flooding) combined with five evaluation periods (0, 4, 8, 12
and 16 days of flooding) with five replications per treatment. The plants exposed to
flooding showed significant reductions in the concentration of starch and total soluble
proteins, mainly in the leaves. The flooding reduced the sucrose concentration in the
leaves and increased in the roots. The total concentration of soluble carbohydrates
increased in the roots of plants exposed to flooding. Young plants of Parkia gigantocarpa
were sensitive to flooding.
Keywords: Starch, sucrose, sensibility, ,
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Effect of nitric oxide on Pistia stratiotes exposed to atrazine
Lorena Alves de Jesus Vieira, Maria Clara de Andrade Pereira da Silva, Maria Lúcia Fontineles da
Silva, Fernanda dos Santos Farnese, Paulo Eduardo Menezes Silva, Adriano Jakelaitis, Alan Carlos
Costa, Maria Andréia Côrrea Mendonça, Rauander Dougla
Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto
Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio
Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano - Campus Rio Verde, Instituto Federal Goiano
- Campus Rio Verde,

The herbicide atrazine, often used in agriculture, has high persistence in the environment
and is commonly detected in water bodies. Aquatic plants can be used to do the
phytoremediation of this pollutant, but for this they must be tolerant to the damage
triggered by the herbicide. The objective of the study was to evaluate how the metabolism
of Pistia stratiotes is affected by atrazine and nitric oxide, an important molecule in the
response to pollutants. P. stratiotes plants were collected and submitted to the
treatments: control (nutrient solution), control+SNP (nutrient solution + SNP- sodium
nitroprusside, a nitric oxide donor (0.1 mg L-1)); atrazine (nutrient solution + atrazine
(150 μg L-1)); atrazine+SNP (nutrient solution + atrazine + SNP). The chlorophyll
fluorescence, gas exchange and mitotic index were analyzed. Atrazine, both alone and in
conjunction with the SNP, affected several parameters of chlorophyll a fluorescence,
resulting in decreases in the potential quantum yield of PSII (Fv/Fm), in the nonphotochemical extinction coefficient (NPQ), and in the electron transport rate (ETR),
which is related to the mechanism of action of the herbicide, which acts directly on
photosystem II. Atrazine also significantly decreased carbon fixation rate, damage that
was attenuated by the addition of SNP, indicating protective effect of this molecule. No
changes in mitotic index were observed when the plants were submitted to the herbicide
alone, although atrazine is commonly reported to be cytotoxic. However, in the
atrazine+SNP treatment, an increase of approximately 50% in the mitotic index was
observed, indicating that nitric oxide is inducing cell division. The increase in the mitotic
index can represent a defense mechanism, in order to form new root cells that would
replace the damaged cells by the herbicide, allowing the maintenance of the radicular
function. Thus, nitric oxide appears to be involved in plant tolerance to atrazine.
Keywords: herbicide, miotic index, photosynthesis, ,
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Effects of biostimulant Crop+ on the cotton growing cultivated in the
2nd season in Sapezal/MT, Brasil
DANIEL BENNEMANN FRASSON, JOSÉ RENATO MORELLI TESINI, LUCAS PABLO BELTRAMIN,
RICARDO DE ANDRADE SILVA,
FMC QUIMICA DO BRASIL , Cytozyme Labs, FMC QUIMICA DO BRASIL , FMC QUIMICA DO BRASIL LTDA,

The second Season of cotton crop grown in the Parecis Region (Sapezal City County) of
Mato Grosso State, Brazil, has an approximate cycle of 180 days and receives between 15
and 20 applications of products for pests, diseases and weed control, many of them with
tank mix of products that can cause injury, premature aging of the leaves and abiotic
stresses for this crop. In addition, in this crop season, initial flooding stress occurs, along
with reduced rainfall and soil moisture from the middle to the end of the cycle, as well as
2 or 3 periods of low temperatures between of May and June, that directly affects the
physiology and development of this culture. The objective of this study was to evaluate at
field level the performance of Biostimulant CROP+ reducing the effects of several abiotic
stress and increasing productivity of the cotton crop. The testing method was conducted
in DBC with 6 repetitions, variety FM940GLT, with sowing date at 06/02/2018. The
treatments consisted of 4 applications of CROP+ at 48, 71, 89 and 115 DAE(days after
emergence) in treatments T1(2x500ml/ha+2x250ml/ha), T2(4x500ml/ha) and
T3(4x1000ml/ha), compared with T4(Control). In the evaluations, green leaf’s
maintenance was observed in areas treated with CROP+ for longer period that
T1(control), mainly after 2 periods of low temperature at 96 and 112DAE, in addition to
a higher weight of the reproductive structures. The highest productivity response was for
T1 with an increase of 251,10 kg/ha in relation to the control. In T2 and T3 the vegetative
growth of the plant was prioritized, with higher growth and less number of internodes,
giving increments of 62,55 kg/ha and 165 kg/ha. However, in higher doses of CROP+, it is
necessary to use higher doses of Mepiquat Chloride (Growing regulator) for better growth
management and prioritization of reproductive development, seeking greater increases
in productivity.
Keywords: Cotton, Biostimulant, Abiotic Stress, ,
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Effects of continuous dehydration on physiology of two Lippia alba
polyploids
Jober Condé Evangelista Freitas, Cristiano Ferrara de Resende, Vinícius Sacramento Pacheco,
André Guilherme Daubermann dos Reis, Paulo Henrique Pereira Peixoto,
Universidade Federal de Lavras, Universidade Federal de Juiz de Fora, Universidade Estadual de Campinas, Universidade
Federal de Lavras, Universidade Federal de Juiz de Fora,

Lippia alba (Verbenaceae) is a popular medicinal herb in brazilian traditional medicine.
Furthermore, some manufactured products (as cosmetics and teas) use this species in
their composition. Recently, L. alba was described as an autopolyploid complex, but less
is known about how it could affect its physiology. So we aimed to evaluate how different
L. alba polyploids response to continuous dehydration, analyzing the content of
photosynthetic pigments (chlorophylls a, b and carotenoids) and maximum quantum
efficiency of photosystem II (Fv/Fm). Thus, two L. alba genotypes with two different
ploidy levels (diploid or tetraploid) was cultivated in a greenhouse under two continuous
dehydration times (0 or 15 days, by ceasing irrigation and dewatering soil so) in a factorial
experiment 2x2 with three replications per treatment. The experimental design used was
in completely randomized blocks and all plants were adults, cloned by cuttings. The
results showed that only continuous dehydration time was a significant factor in Fv/Fm
variations, being 0.82 and 0.78 the means of 0 and 15 days treatments respectively. No
significant differences among the treatments was found to the photosynthetic pigments
content. Although Fv/Fm was lower in 15 days of continuous dehydration, it was higher
than 0.75, the minimum value of Fv/Fm to maximum quantum efficiency of photosystem
II be considered good as described in literature for most plant species. Thus, we found
indicatives that 15 days of continuous dehydration does not affected photochemical
performance in L. alba but further studies are needed to evaluate other aspects and
validate this hypothesis.
Keywords: Photosynthetic pigments, Fv/Fm, Medicinal plant, ,
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Effects of flooding and light conditions on photosynthesis in native
tree species
Samir Savanciski, Poliana Louzada, Lucas Haiduki, Luís Mauro Gonçalves Rosa, Tanise Luisa
Sausen,
Universidade Regional Integrada do Alto Uruguai e das Missões, Universidade Regional Integrada do Alto Uruguai e das
Missões, Universidade Regional Integrada do Alto Uruguai e das Missões, Universidade Federal do Rio Grande do Sul,
Universidade Regional Integrada do Alto Uruguai e das Missões,

In subtropical riverine forests the flood pulses are unpredictable, of short duration and
occur successively throughout the year. Besides being dependent on the flooding
frequency, the distribution pattern of tree species may also be associated with the light
gradient established in these forests. The aim of this study was to evaluate the combined
effects of flooding and light on two native tree species with a differential occurrence in
subtropical riverine forests. The species of study were Eugenia uniflora L., occurring in
frequently flooded areas and Eugenia involucrata DC, occurring in not flooding areas. The
plants were submitted to water treatments: Control (C) and partial flood (PF) under two
light conditions: high light (sun plants) and low light (shade plants) for 10 days. For E.
uniflora it was observed that shade plants under PF have a higher photosynthesis rate
compared to C plants and sun plants. In E. involucrata there was no effect of water
treatments, only light. Shade plants had a higher photosynthesis rate at the expense of sun
plants. The observed results indicate that the non-occurrence of E. involucrata in flooded
areas may be associated with less plasticity in response to light conditions than tolerance
to flooding. In E. uniflora flood tolerance seems to involve an adjustment of
photosynthetic metabolism.
Keywords: E. uniflora, E. involucrata, metabolic adjustments, flood tolerance,
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Effects of flooding recovery on soluble sugars accumulation in native
tree species
Heliur Alves de Almeida Delevatti, Tanise Luisa Sausen,
Universidade Federal de Pelotas - Campus Capão do Leão, Universidade Regional Integrada do Alto Uruguai e das Missões
- Campus Erechim,

In subtropical riverine forests, flood pulses are unpredictable, of short duration and occur
successive times throughout the year. The species’ ability to re-acclimate allows to classify
them as flood tolerant or sensitive. The aim of this study was to evaluate the combined
effects of different flood periods and recovery capacity (after water drainage) on shoot
and root soluble sugars accumulation in two native tree species with differential
occurrence in riverine forests. The studied species were Eugenia uniflora L., occurring in
frequently flooded areas and Parapiptadenia rigida (Benth.) Brenan occurring in rarely
flooded areas. The plants were submitted to water treatments: Control (C), partial flood
(PF), with the plants being submerged to the lap line and total flood (TF), with the plants
being fully submerged. The plants were exposed to the water treatments for 5 (short), 15
(intermediate) and 20 (long) days, and afterwards the flooding periods were transferred
to the recovery over 30 days, being maintained in similar conditions to C plants. For E.
uniflora it was observed an increase in the shoot and roots soluble sugars in plants
remained 5 days under PF. When plants were submitted to TF for 5 and 20 days an
increase in shoot soluble sugars concentration was observed. In P. rigida, it was observed
an increase in shoot soluble sugar concentration in plants exposed to PF for 5 and 20 days.
In addition, plants under TF for 20 days showed increase in shoot and roots soluble sugar
concentration. The effects of short (5 days) and long (20 days) flooding were associated
with physiological recovery strategies and point out that flooding tolerance involves
metabolic adjustments.
Keywords: E. uniflora, P. rigida, metabolic adjustments, flood tolerance,
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Effects of plasma membrane H+-ATPase isoforms OsA2 and OsA7
silencing in rice growth cultivated with drought stress
THAYNA JULIANE GUERRA DA SILVA, Luiz Palhares Neto, Leonardo Silva Santos, Cláudia Ulisses
de Carvalho Silva, Marcus Vinícius Loss Sperandio,
UFRPE, UFRPE, UFRPE, UFRPE, UFRPE,

The plasma membrane (PM) H+-ATPase expressed by OsA family (Oryza sativa H+ATPase) is essential to adapting to several abiotic stress and modulating growth. The aim
of this study was to evaluate the influence of silencing the PM H+-ATPase isoforms OsA2
and OsA7 in rice growth under drought stress. The first experiment was conducted in
Hoagland solution for 30 days using cv Nipponbare to analyze the PM H+-ATPase
expression (OsA1 – OsA10) in rice root and shoot, as well as analyze OsA family
expression using NCBI Unigene database. The second experiment with 7 days of drought
stress used 30 days old rice plants silencing the PM H+-ATPase isoform OsA2 (osa2.2 and
osa2.4), OsA7 (osa7.1 and osa7.3) and Nipponbare Wild Type (WT) as control and using
soil in greenhouse. The OsA family gene expression analysis highlights OsA7 as a major
PM H+-ATPase isoform in rice with highest expression among OsA family. The isoform
OsA2 is the second PM H+-ATPase most expressed in rice. The OsA7 expression is most
abundant in roots compared to shoot meanwhile OsA1, OsA2 and OsA3 are most
expressed in shoots compared to roots. The OsA family expression analysis using Unigene
evidenced the OsA2 and OsA7 as major expressed PM H+-ATPase isoforms in rice. The
drought stress decreased the fresh weight of WT plants by 20,97% compared to control
plants (without stress). The decreased fresh weight of osa2.2, osa2.4, osa7.1 and osa7.3
lineages were 20,67%, 17,33%, 50,59% and 33,22% compared to control plants,
respectively. The osa2.2 and osa2.4 lineages fresh weight reduction with drought stress
did not differ statistically compared to WT, but osa7.1 and osa7.3 lineages fresh weight
reduction with drought stress were statistically higher compared to WT. The results
indicate the importance of PM H+-ATPase isoform OsA7 in rice during drought stress,
since OsA7 is a major expressed PM H+-ATPase in rice roots.
Keywords: Oryza sativa, proton pump, abiotic stress, ,
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Effects of severe water deficit on the photosynthetic apparatus of
Crambe abyssinica Hochst applied at the beginning of flowering stage
Lucas de Almeida Leite, Priscila Conceição Souza Braga, Marcel Merlo Mendes, João Paulo
Rodrigues Martins, Robson Bonomo, Antelmo Ralph Falqueto,
Universidade Federal do Espírito Santo, Universidade Federal do Espírito Santo, Universidade Federal do Espírito Santo,
Universidade Federal do Espírito Santo, Universidade Federal do Espírito Santo, Universidade Federal do Espírito Santo,

Crambe abyssinica Hochst. (crambe) is a species with a high industrial potential in the
biodiesel production. Due to its great demand for water resources and assuming large
periods of water shortage in the future, a study on the genotype more tolerant to water
deficit is necessary. The aim was to evaluate the effect of the water deficit at the beginning
of the flowering stage on the photosynthetic apparatus of two genotypes of crambe (FMS
CR1326 and FMS CR1307). The experiment was carried out under greenhouse conditions
in pots containing 14.3 L substrate (sand, clay, and silt). The two genotypes were
separated into two groups: in the first group, the plants were irrigated daily during 110
days. In the second group, the plants were submitted to a water deficit for a period of 12
days of total suppression of irrigation, followed by daily irrigation until the 110th day of
growth (end of the crop cycle). At 110 days of growth of both treatments, chlorophyll a
fluorescence was performed using a portable Handy-PEA fluorimeter. All the samples
presented curves with typical OJIP shapes from a basal level (F0) to a maximum level
(FM). Under water-deficit, both genotypes showed positive K- and L-bands, being the
largest amplitudes of the bands verified in the FMS CR1326 plants. Positive amplitudes of
K-band indicated a reduction in the energy transfer to P680. The positive L-bands
indicated that the genotypes presented lower connectivity of the photosystem II subunits
as well as exhibited a lower utilization of the energy of excitation and low system stability.
The water deficit induced negative effects in the photosynthetic apparatus of studied
genotypes. However, FMS CR1307 plants were able to maintain the photochemical
performance during the water suppression period.
Keywords: Water stress, chlorophyll a fluorescence, , ,
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Enzymatic antioxidant system activity and lipid peroxidation in leaves
of two soybean genotypes under reoxygenation after flooding of root
system
Diego Gonçalves Ribeiro Lucas , Natália da Silva Garcia , Eduardo Marcelino Borges Megiato , Ana
Claudia Barneche de Oliveira , Alexandre Lima Nepomuceno , Liliane Márcia Mertz Henning ,
Luciano do Amarante ,
UFPEL, UFPEL , UFPEL, EMBRAPA, EMBRAPA, EMBRAPA, UFPEL,

Enzymatic antioxidant system activity and lipid peroxidation in leaves of two soybean
genotypes under reoxygenation after flooding of root system Lucas DGR¹, Garcia NS¹,
Megiato EMB¹, Oliveira ACB de2, Nepomuceno AL3, Henning LMM3, Amarante L do1
1Institute of Biology, Department of Botany, Federal University of Pelotas (UFPel),
University Campus S/N, 96160-000. Capão do Leão/R -Brazil. 2Brazilian Agricultural
Research Corporation, Embrapa/Temperate Climate Agricultural Research Center EMBRAPA/CPACT–Pelotas/RS-Brazil. 2Brazilian Agricultural Research Corporation,
Embrapa/Soybean Research Center - EMBRAPA–Londrina/PR-Brazil. Antioxidant
enzymes are the first defense line to reduce harmful effects of reactive oxygen species
during post-hypoxia stress caused by flooding in soybean plants. Activities of enzymes
superoxide dismutase (SOD; EC 1.15.1.1), ascorbate peroxidase (APX; EC 1.11.1.11) and
malondialdehyde (product of lipid peroxidation) contents were evaluated in leaves of two
soybean genotypes, BR 16 (wild type) and AtAREB1(AREB) (GM line), after four and nine
days of recovery (soil drainage) from four days flooding of the root system. The
experiment was carried out in lowland area, located in Capão do Leão/RS, under natural
conditions of light and temperature. At V5 stage, plants were subjected to the flooding of
root system by keeping a water blade above soil surface. The experimental design was
randomized with four replications and the results were subjected to analysis of variance
and comparison of means by T-test (p≤0.05). Activities of the SOD and APX enzymes did
not differ from the control at four days of recovery for both genotypes. At 9th day of
recovery, APX activity increased significantly for both genotypes and SOD enzyme was
higher than control only in the wild type. The values of lipid peroxidation increased
significantly at 4 days of recovery following a decrease to control levels at 9th day.
Apparently antioxidant enzymatic system in leaves was not altered by genetic
modification in AREB, being able to overcome oxidative stress during recovery from
hypoxia as wild type.
Keywords: Post-hypoxia, antioxidant enzymes, malondialdehyde, ,
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Evaluating physiological responses of Brauna seeds to salinity
Antônio César Batista Matos, Eduardo Euclydes de Lima e Borges, Anderson Cleiton José,
Universidade Federal de Mato Grosso, Universidade Federal de Viçosa, Universidade Federal de Lavras,

Saline stress is one of the major environmental factors that limit plant productivity,
economically affecting several regions of the world, reducing growth and interfering in
the plant metabolism. Exposure to NaCl causes osmotic stress, and toxic effects due to the
accumulation of Na + and Cl- ions in plant tissues. Salinity reduces seed germination and,
depending on the concentration, may even induce a state of dormancy to ensure seed
viability. Thus, the objective of this work was to evaluate the physiological responses of
seeds of Melanoxylon brauna submitted to salt stress induced by NaCl. Firstly, the Brauna
seeds were incubated in NaCl solutions at potentials of 0.0; -0.2; -0.4; -0.6; -0.8; -1.0 and 1.2 MPa and incubated in a BOD-type germinator at a temperature of 25 ° C. Subsequently,
the fresh weight of the embryonic axis, the germination and the level of tolerance of the
seeds to the saline stress were evaluated. Seeds of the control treatment, without
exposure to saline stress, had 89% germination. The increase of saline stress significantly
reduced the germination for potentials of -0.6 MPa (50%), -0.8 MPa (37%) -1 -1 MPa
(12%) and totally inhibited to the potential of -1.2 MPa. The fresh weight of the embryonic
axis was reduced by approximately 50% after 7 days of salt exposure. Brauna seeds are
capable of germinating to the potential of -1.0 MPa (approximately 223.59 mM NaCl).
Thus, Brauna seeds can be classified as moderately tolerant to salt stress induced by NaCl,
being a halophyte species.
Keywords: Forest seeds, germination, salt stress, halophyte,
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Evaluation of gas exchange and chlorophyll fluorescence in two
contrasting species of Amazonian rainforest under flooding stress
Jordan Pinheiro da Silva Félix, Hyngrid Jaiely Araujo Félix, Thayanna Yara Furtado Gadelha,
Paulo Victor Alves das Chagas, Marcio de Oliveira Martins,
Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre,
Universidade Federal do Acre,

Flooding is a common abiotic stress at Amazonian environment. Plant species of this
biome must have the ability to survive in this hypoxic ambient. Under flooding, root
respiration is impaired by the low oxygen in the soil and gas exchange at the leaf level are
modified. Studies about the responses of plant under these conditions are pivotal to
understand the changes at these conditions. Thus, the objective of this work was to
evaluate gas exchange and chlorophyll fluorescence at two contrasting species in flooding
conditions. Experimental design was completely randomized with factorial scheme 2x2:
two species (Carapa guianensis and Hymenaea courbaril) and two water regimes (daily
irrigated and flooding). Each treatment contained 5 replicates. Flooding stress was
performed by maintain the vase under waterlogging about 5 cm above the soil level. C.
guianensis was capable to modulate stomatal activity, reducing stomatal conductance
(57%), leaf transpiration (56%) and net photosynthesis (72%). H. courbaril did not alter
stomatal conductance and leaf transpiration but it reduced net photosynthesis (42%) and
increased internal concentration of CO2 by 40%. C. guianensis only reduced actual
quantum efficiency (20%) while H. courbaril reduced actual quantum efficiency (39%),
potential quantum efficiency (15%), photochemical quenching (42%) and nonphotochemical quenching (49%). In conclusion, C. guianensis is more resistant to flooding
stress than H. courbaril because is capable to modulate stomatal conductance, reducing
transpiration and photosynthesis while protect the photosynthetic apparatus.
Keywords: Andiroba, Jatobá, Amazonian tree, Waterlogging, Photosynthesis
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Evaluation of growth and production of pigments in Zea mays
submitted to drought and saline stress
Marcos José da Silva Junior, Henarmmany Cristina Alves de Oliveira, Josias Alexandre da Silva
Filho, Leonardo Santos Silva, Luiz Palhares Neto, Flavia Carolina Lins da Silva, Marcus Vinicius
Loss Sperandio, Cláudia Ulisses de Carvalho Silva,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de
Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade
Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco,

Maize is cultivated on almost all continents, due to its economic importance and its use in
industrialized products, such as food for humans and animals, biodegradable packaging,
among others. The water availability and the salts excess present in irrigation water, as
well as in the soils, contribute to the limitation of the productivity of plants of economic
interest. Therefore, we sought to evaluate the effect of water deficit and different
concentrations of NaCl on the growth and production of photosynthetic pigments in
young plants of Maize (Zea mays L.). Seeds were germinated in washed sand, irrigated
and applied nutrient solution for a period of 30 days. After germination, the plants were
separated in four irrigation treatments, (1) total irrigation suspension, (2) 25 mM NaCl,
(3) 50 mM NaCl and (4) control group (absence of NaCl), remaining under these
conditions for 8 days. After this period were evaluated biometric parameters: number of
leafs; shoot length; length of the largest root; root / shoot ratio; fresh root weight and
aerial and biochemical weight. For the analysis of photosynthetic pigments and
accessories, leaves were macerated in acetone (80%). The extract was taken to the
spectrophotometer to quantify chlorophyll a, b,total and carotenoids. The results were
submitted to ANOVA and compared by the Tukey test at 5% probability by Sisvar
software. The plants submitted to the irrigation suspension presented a smaller number
of leaves, decreased shoot fresh weight, root fresh weight and lower content of
chlorophyll a and b. There was no significant difference between the NaCl treatments and
the control group. It was concluded that the salinity treatments tested was not limiting
the growth, however, the water deficit reduced the growth and the pigment production of
the young plants of Zea mays.
Keywords: Water deficit, Salinity, Maize, ,
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Evaluation of respiratory metabolism in Pistia stratiotes L. (Araceae)
subjected to arsenic stress
Patrícia Cury Ribeiro, Jonas Rafael Vargas, Wagner Luiz Araújo, Juraci Alves de Oliveira,
Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de
Viçosa,

The environmental contamination by toxic elements is becoming an increasing problem
due to its high capacity for imbalance of the ecosystem. Among them, arsenic (As) has
been shown to alter several metabolic reactions and physiological responses in plants.
The As is easily absorbed by aquatic plants and accumulates in high concentrations in
roots and leaves. The aim of this study was to evaluate the modifications caused by As in
the activities of the enzymes of the cycle of tricarboxylic acids (TCA cycle) and the
production of two organic acids in Pistia stratiotes. Thus, the plants were submitted to
two treatments: control (nutrient solution only) and As (1.5 mg L-1) for 24, 48 and 72
hours. The enzymes analyzed in the leaves, NAD dependent malate dehydrogenase
(MDH), citrate synthase (CS) and NAD dependent isocitrate dehydrogenase (IDH) showed
increases in their activities over the 72 hours of exposure to As, but fumarase (FUM)
presented no difference between the two treatments. In roots, MDH, CS and IDH showed
a decrease in stressed plants compared to controls. In general, concentrations of malate
and fumarate increased in the leaves and roots in the presence of As, suggesting an
involvement of these organic acids in the stress response system. According to the results,
the high accumulation of As in the roots can lead to inhibition of the respiratory process
explaining the decrease in the activity of the enzymes of the TCA cycle. Thus, damage to
respiratory metabolism in the roots was much higher than in the leaves as a response to
the As concentration. In conclusion, the smaller As concentration in the leaves resulted in
effective participation of the TCA cycle enzymes and organic acids malate and fumarate in
the stress response system em Pistia stratiotes.
Keywords: Aquatic plant, organic acids, TCA cycle enzymes, pollution,
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Excess iron interferes in the photosynthetic parameters of Leucaena
leucocephala
Nayane Cristina Pires Bomfim, Wesller da Silva de Paiva, Jailson Vieira Aguilar, Higor Ferreira da
Silva, Alcindo Souza Brignoni, Lucas Anjos de Souza, Liliane Santos de Camargos,
Universidade Estadual Paulista/Faculdade de Engenharia de Ilha Solteira (UNESP/FEIS), Universidade Estadual
Paulista/Faculdade de Engenharia de Ilha Solteira (UNESP/FEIS), Universidade Estadual Paulista/Faculdade de
Engenharia de Ilha Solteira (UNESP/FEIS), Instituto Federal Goiano – Campus Rio Verde, Instituto Federal Goiano –
Campus Rio Verde, Instituto Federal Goiano – Campus Rio Verde, Universidade Estadual Paulista/Faculdade de
Engenharia de Ilha Solteira (UNESP/FEIS),

In the last five years there were environmental tragedies and crimes in Brazil, which was
caused by dam breaks, specifically mining tailings dams. The mud from mining tailings
carries several potentially toxic elements, including iron, a heavy metal required by plants
in tiny quantities. Phytoremediation is a cheap and sustainable technology that uses
plants to minimize or remove pollutants (organic and inorganic) from the environment.
In order to evaluate the phytoremediation potential of Leucaena leucocephala, we
investigated the effects of iron on the photosynthetic parameters of this plant. The
experiment was carried out in a greenhouse, with six treatments, each with five replicates
in a completely randomized design. The soil was contaminated with iron sulfate at the
following concentrations: 100, 200, 300, 400 and 500 mg/dm3 soil, in addition to the
control. Leucena seeds were sown in pots (2 dm3) and allowed to grow for 120 days. The
photosynthetic parameters were evaluated and the contents of chlorophyll and
carotenoid were quantified. Regarding the gas exchange variables, there were a
significant difference at 5%, in the regression analysis, for the internal CO2 concentration
(Ci), photosynthetic rate (A), and instantaneous efficiency (WUE) and intrinsic efficiency
(WUE) of water use. The iron is directly related to several metabolic activities, including
photosynthesis, therefore, the high concentrations of this metal significantly impaired the
photosynthetic rate at 300 and 500 mg Fe/dm3 soil.
Keywords: mining tailings, contamination, phytoremediation, gas exchange, chlorophylls
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Exogenous application of γ-aminobutyric acid can improve the
tolerance of soybean seedlings against different cadmium levels.
Suzana Chiari Bertolli, Adriana Lima Moro, Guilherme Sanches Francischini, Inaê Braga Reis,
Universidade do Oeste Paulista, Unoeste , Unoeste, Unoeste,

Anthropogenic activities have been recognized as important sources of cadmium (Cd) for
the agricultural soil contamination. The use of new plant growth regulators as γaminobutyric acid (GABA) are being studied to search alternatives to increase the crops
tolerance in stressful environments. The aim of this study was to evaluate the effects of
Cd concentrations on the development and antioxidant activity of soybean seedlings and
to verify the influence of the exogenous application of GABA. Soybean seeds were
germinated at different levels of Cd (0, 100, 500 and 900 mg L-1 CdCl2) and in two
treatments: water (control) and GABA (0.5 mM). Under control treatment, the root length,
APX activity of entire plant, and SOD and CAT activity of roots were decreased according
to the increase of Cd levels. The GABA application increased the volume and area of roots
regardless the Cd concentrations. Especially in the roots, the GABA reduced the SOD
activity while the CAT enhanced (mostly under Cd doses of 500 and 900 mg L-1). In the
shoot, the APX activity under GABA application was increased with increment of Cd levels,
whereas the SOD and CAT activity enhanced under 100 mg L-1 of Cd and reduced with
higher doses compared to non-application of the metal indicating an hormesis response.
These results showed that the use of GABA may increase the root development even under
Cd exposition and mitigating the toxic effects caused by the metal changing the
antioxidant activity in different organs (shoot and root).
Keywords: antioxidant activity, GABA, Glycine max, heavy metal, oxidative stress
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Explaining how nitrogen affects the CO2 concentration mechanism in
sugarcane plants
Vanessa Regina Tofanello, Larissa Mara de Andrade, Denisele Neuza Aline Flores Borges ,
Eduardo Kiyota, Juliana Lishka Sampaio Mayer, Silvana Aparecida Creste Dias de Souza, Eduardo
Caruso Machado, Paul Struik , Xinyou Yin , Rafael Vasconcelos Ri
Universidade Estadual de Campinas, Agronomic Institute (IAC), Ribeirão Preto , Universidade Estadual de Campinas,
Universidade Estadual de Campinas, Universidade Estadual de Campinas, IAgronomic Institute (IAC), Ribeirão Preto ,
Instituto Agronômico de Campinas, Centre for Crop Systems Analysis, Department of Plant Sciences, Wageningen
University & Research, Wa, Centre for Crop Systems Analysis, Department of Plant Sciences, Wageningen University &
Research, Wa, Universidade estadual de Campinas,

Decreases in sugarcane photosynthesis under low nitrogen have been ascribed to an
inefficiency of the CO2 concentration mechanism (CCM) due to increasing CO2 leakiness
from bundle-sheath to mesophyll cells. However, current literature about how bundlesheath conductance (gbs) changes under varying nitrogen does not support those
previous findings. Herein, sugarcane plants were grown under five nitrogen levels and
gbs and leakiness were estimated using a biochemical C4 model. A linear and positive
correlation was found between leaf nitrogen concentration ranging from 1.11 to 2.97 g m2 and CO2 assimilation in sugarcane plants. As expected, both activity and abundance of
PEPC and Rubisco were higher under high nitrogen supply. gbs varied from 3.87±0.52 to
22.88±1.56 mmol m-2 s-1 and the leakiness under high intercellular CO2 concentration
changed from 0.20 to 0.45 when comparing the lowest and highest nitrogen levels.
Interestingly, the thickness of bundle-sheath cell wall was increased under low nitrogen
supply. Taken together, low gbs, low leakiness, a thicker bundle-sheath cell wall and low
Rubisco activity and abundance caused the building up of bundle-sheath CO2
concentration when nitrogen availability was low. Such findings do not support the
previous belief about the CCM failure of sugarcane under nitrogen deficiency and might
be interpreted as a way that plants found to counterbalance low PEPC activity and
abundance when such nutrient is limiting. Finally, our data suggest higher nitrogen
partitioning into Rubisco or increases in its activity would be a way to improve sugarcane
photosynthesis under low nitrogen availability. .
Keywords: Diffusion, Bundle-sheath, Rubisco, PEPC,
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Functional adjustments detection by leaf micromorphometry of
jaborandi in frontier with sugarcane in Cerrado
Amanda Tamires Marçal Lopes da Silva, Maria Eduarda Machado da Silva, Guilherme Augusto dos
Santos, Caroline Duarte Silva, Cristiano Martins de Freitas, Marcelo Rodrigues,
UFTM - UNIVERSIDADE FEDERAL DO TRIÂNGULO MINEIRO, UFTM - UNIVERSIDADE FEDERAL DO TRIÂNGULO, UFTM UNIVERSIDADE FEDERAL DO TRIÂNGULO, UFTM - UNIVERSIDADE FEDERAL DO TRIÂNGULO, UFTM - UNIVERSIDADE
FEDERAL DO TRIÂNGULO, UFTM - UNIVERSIDADE FEDERAL DO TRIÂNGULO,

The jaborandi Piper aduncum L. have medicinal properties and threatened by the
fragmentation process due to advance the monoculture in Triângulo Mineiro. The
objective was to understand the leaf phenotypic plasticity this species, face of the
environmental changes in fragment of Cerrado stricto sensu in frontier with sugarcane.
Were made freehand cuts of fully expanded leaves from the upper middle third were
performed for micromorphometry, analyzes using Anati Quanti 2.0. Microclimatic data
were collected in each area with digital thermo-hygrometer. The experiment was
conducted in RBD, factorial 10 plants x 3 leaves x 3 replicates per treatment. The data
were submitted to normality test and the equations analyzed for their significance F (P
Keywords: Piper aduncum, phenotypic plasticity, leaf anatomy, ,
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Functionality of Tapirira guianensis as proxy agroforestry in
environment modified by monoculture in Cerrado
Marcelo Rodrigues, Guilherme Augusto dos Santos de Andrade , Amanda Tamires Marçal Lopes da
Silva , Cristiano Martins de Freitas , Maria Eduarda Machado da Silva , Caroline Duarte Silva ,
Universidade Federal do Triângulo Mineiro, Campus Iturama, Universidade Federal do Triângulo Mineiro, Campus
Iturama, Universidade Federal do Triângulo Mineiro, Campus Iturama, Universidade Federal do Triângulo Mineiro,
Campus Iturama, Universidade Federal do Triângulo Mineiro, Campus Iturama, Universidade Federal do Triângulo
Mineiro, Campus Iturama,

The Cerrado in Triângulo Mineiro presents several modified phytophysiognomies due to
the advance of fragmentation induced by monoculture in region. Among the native species
of wide distribution that can be investigated as a bioindicator proxy and to elucidate the
morphophysiological strategies of the species this biome, we highlight Tapirira
guianensis. For this purpose, monitoring the growth and development of trees adult paupombo in a temporal and spatial scale, in virgin forest stricto sensu and frontier from
sugarcane monoculture. Every 30 days, for six months, were evaluated variables
dendometric and phenotypic of plants. With the aid of digital thermo-hygrometer,
microclimatic data were collected in each area. The data were submitted to normality test
and the equations analyzed for their significance F (P
Keywords: Savanna, pau-pombo, phenotypic plasticity, agroecology, monoculture
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Gas exchange in basil varieties subjected to distinct soil water content
Larissa Santos Castro, Willian Rodrigues Macedo,
Universidade Federal de Viçosa - Campus Rio Paranaíba, Universidade Federal de Viçosa - Campus Rio Paranaíba,

In scientific literature are scarce studies about drought in herbs, spices e medicinal plants,
mainly studies related to tolerance of genotypes to stress. The objective of this work was
to evaluate the effects of two soil water levels (60 and 80%) on two varieties of Ocimum
basilicum L. (Grecco à Palla and Alfavaca basilicão) on physiological parameters. The
experiment was carried in greenhouse and, at 120 days after sowing, two treatments were
imposed (60 and 80% soil water content). On the 3rd day after the imposition of
treatments, the variables CO2 assimilation rate (A), stomatal conductance (gs),
transpiration rate (E) and water use efficiency (E/A) were measured. Our result showed
significative interaction for E, where the alfavaca basilicão presented the lowest value
when submitted to the 60% of water level in the soil, the same response was observed in
Grecco à Palla when subjected to 80% of water level, however, the two genotypes invert
their behavior when submitted to 60% water treatment. For A and gs no interaction was
observed between water levels and genotypes, in both analysis the level of 80% of water
improved these parameters. There are genetic conditions that allow better establishment
of basil under different water regimes, Grecco à Palla showed better adaptation under low
levels of water, and Alfavaca basilicão demand for better water conditions for production.
Keywords: photosynthesis, drought, Ocimum basilicum, ,
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Gas exchange in young plants of Virola surinamensis exposed to
cadmium
Waldemar Viana de Andrade Junior, Cândido Ferreira de Oliveira Neto, Cristine Bastos do
Amarante, Eniel David Cruz, Ricardo Shigueru Okumura, Antonio Vinicius Correa Barbosa, Diana
Jhulia Palheta de Sousa , Jessica Suellen Silva Teixeira ,
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia, Museu Paraense Emílio Goeldi,
Embrapa Amazônia Oriental, Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia,
Universidade Federal Rural da Amazônia, Universidade Federal Rural da Amazônia,

Cadmium (Cd) is a non-essential and highly toxic heavy metal. The objective of this study
was to evaluate the gas exchange of young plants of Virola surinamensis submitted to
cadmium concentrations. The experimental design was completely randomized with five
concentrations of Cd (0, 15, 30, 45 and 60 mg L-1). The plants were maintained under
these conditions for 60 days. The predawn water potential (Ψam), stomatal conductance
(gs), transpiration (E) and liquid photosynthesis (A) reduced with increasing doses of Cd.
The Ψam decreased from -0.29 MPa (control) to -0.46 MPa (concentration of 60 mg L-1
of Cd), the lowest values of A (1.6 μmol m-2 s-1), gs (13.0 mmol m-2 s-1) and E (0.48 mol
m-2 s-1) was obtained in concentration of 60 mg L-1 of Cd. The concentration of
intercellular CO2 (Ci) increased from 90.6 μmol m-2s-1 (control) to 206.0 μmol m-2 s-1
(45 mg L-1 of Cd). The water use efficiency (A/E) reached the lowest value (3.3 μmol m-2
s-1/mol m-2 s-1) in 60 mg L-1 of Cd) and the relation of liquid photosynthesis and
intercellular CO2 concentration (A/Ci) decreased from 0.13 μmol m-2 s-1/μmol m-2 s-1
(control) to 0.007 μmol m-2 s-1/μmol m-2s-1 (60 mg L-1 of Cd). The accumulation of Cd
in roots was of 1333,5 mg kg-1 of DM in the concentration of 45 mg L-1 of Cd. In stem and
leaves, the biggest values of Cd (23.9 and 6.2 mg kg-1 of DM, respectively) were obtained
in 45 mg L-1 of Cd. Changes in Ψam and gas Exchange (gs and E) in V. surinamenses may
have limited the transport of the Cd from the roots to the shoot as a form of metal
tolerance.
Keywords: Photosynthesis, transpiration, tolerance, ,
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Gas exchanges of common bean submitted to biostimulant FH Attivus
under thermal stress
Anna Luiza Farias dos Santos, Vanessa do Rosário Rosa, Gabriel Henrique Germino, Mariana
Peduti Vicentini Sab, Vicente Mota da Silva, Flávio Barcellos Cardoso, Marcelo de Almeida Silva,
Unesp, Unesp, Unesp, Unesp, Unesp, Fertilizantes Heringer S.A., Unesp,

Common bean cultivation is restricted due to the low temperatures in the winter season.
Foliar application of biostimulant is an alternative capable of increasing the vigor of
plants, making them more resistant to stress situations. The objective was to evaluate the
gas exchanges (GE) of common bean in relation to three formulations of the biostimulant
FH Attivus in low temperature conditions. The experiment was conducted in DBC, with
10 treatments: control (T1), formulation 1 (1, 0.5 and 0.25 kg ha-1, T2, T3 and T4,
respectively), formulation 2 (1, 0.5 and 0.25 kg ha-1, T5, T6 and T7, respectively) and
formulation 3 (1, 0.5 and 0.25 kg ha-1, T8, T9 and T10, respectively), in 4 replicates. After
the submission of the plants to the thermal stress, the foliar application of the
biostimulant formulations was carried out in their respective dosages and the evaluations
occurred three days after application. The GE parameters were performed on fully
expanded leaves with infrared gas analyzer (IRGA, portable model LI-6400XT, Li-cor,
Lincoln NE, USA) and the instantaneous water use efficiency (WUE) was calculated by the
CO2 assimilation (A) and transpiration ratio. Data were submitted to analysis of variance
and Tukey test at 5% probability. T10, T9 and T7 presented the highest averages of
stomatal conductance (gs). The highest averages of A and WUE were observed in the T10.
Higher gs favors the GE in the plants, increasing the values of A. The WUE in the control
was lower in relation to the other treatments, indicating a smaller capacity of the plants
to use the uptaked water efficiently. Formulation 3 at the dosage of 0.25 kg ha-1 was the
most efficient in protecting the common bean plants of stress at low temperatures.
Keywords: Bioestimulation, Phaseolus vulgaris L., photosynthesis, stomatal conductance, water
use efficiency
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Germination potential of macaúba (Acrocomia aculeata (Jacq.)
Lodd.ex Martius) in sterile waste from iron ore mining
Matheus Cassimiro Alves, Dâmaris Gabriela Alves das Neves, Eduardo Gusmão Pereira, Elisa
Monteze Bicalho,
Universidade Federal de Viçosa Campus Florestal, Universidade Federal de Viçosa Campus Florestal, Universidade Federal
de Viçosa Campus Florestal, Universidade Federal de Lavras,

The palm Acrocomia aculeata L. (Arecaceae), commonly known as macaúba, has great
economic potential and is promising in recovering degraded areas. In Minas Gerais,
macaúba research and cultivation has a state incentive under Law No. 19,485 / 2011, also
known as pro-macaúba law. The objective of this research was to evaluate macauba’s
seeds germination potential in sterile waste from iron ore mining. After disinfection with
5% sodium hypochlorite, the seeds were soaked in water for 7 days, followed by a
scarification process (removal of operculum) and fungicide application (Vitavax Thiram
200 SC). The experiment was carried out in a B.O.D incubator with controlled temperature
of 25ºC and photoperiod of 12 hours. The treatments consisted of two substrates (sterile
mining and vermiculite), with 14 replicates (trays) and 25 seeds each one. Seed
germination was monitored daily for 56 days. At 56 days, 50 seeds of each treatment
which had not yet germinated were randomly selected and used for a viability test (0.5%
of tetrazolium salt solution, pH 7.1). Seeds which did not germinate presented at the end
of the experiment 76% mortality in control and 88% in sterile. No significant difference
was observed for germination percentage between treatments. The macaúba seeds
presented 65% germination in the sterile and 68% in the vermiculite (control). In short,
it is concluded that Acrocomia aculeata maintains its germinative capacity even in the
mining waste substrate, which presents low porosity, nutritive deficiency and high
content of heavy metals. The macaúba presents potential for establishment in degraded
by mineral extractivism.
Keywords: Palm, Degraded areas, Restoration, Sterile waste,
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Growth regulator effect on photosynthetic pigments of cassavaunder
water deficit
Vicente Mota da Silva, Vanessa do Rosário Rosa, Anna Luiza Farias dos Santos, Vinicius Ribeiro
Arantes, Mariana Peduti Vicentini Sab, Isabela Cristina Cardoso dos Santos, Hariane Luiz Santos,
Marcelo de Almeida Silva,
Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of
Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied
to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied to Agriculture – LECA,
School of Agricultural Sciences, Sao Pa, Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural
Sciences, Sao Pa, Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa,
Laboratory of Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa, Laboratory of
Ecophysiology Applied to Agriculture – LECA, School of Agricultural Sciences, Sao Pa,

Cassava (Manihot esculenta Crantz) is the third largest source of carbohydrates in the
tropics and feeds a large part of the population of developing regions of Africa, Asia and
America. Considering the importance of cassava cultivation under adverse conditions, the
aim of this work was to evaluate the effect of growth regulator on the photosynthetic
pigments under water deficiency. The experiment was installed in a greenhouse in
randomized block and 5x2 factorial scheme, with five doses of the growth regulator
Stimulate® (0, 250, 500, 750 and 1000 mL ha-1) and two soil water tensions (-10 and 70 kPa). Chlorophyll a, chlorophyll b and carotenoids were extracted from 1.9 cm2 of leaf
in 2 mL of dimethylformamide and read in spectrophotometer at wavelengths 664, 647
and 480 nm at 96, 109, 123, 137, 140 and 143 days after planting (DAP). The first
evaluation was without the application of any treatment, the second, seven days after the
application of growth regulator, the two following under 14 and 28 days of water deficit
(-70 KPa) and then rehydration of plants. The data were submitted to analysis of variance
and the averages were compared by the Tukey test at 5% probability level. The
photosynthetic pigment contents did not differ until 123 and at 140 DAP. At 137 DAP
there was no difference in the levels of chlorophyll a, b and carotenoids between the
growth regulator doses, but the pigments at the dose of 1000 mL ha-1 were equal between
the water tensions in the soil. At 143 DAP plants at -10 KPa throughout the period had
higher levels of chlorophyll a and b. It is concluded that the water deficiency decreases
the levels of photosynthetic pigments and that the Stimulate® growth regulator had an
inconstant effect on these variables.
Keywords: Manihot esculenta, chlorophyll, Stimulate, abiotic stress,
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High ammonium accumulation in senescent leaves and root growth
restriction characterize NH4+-tolerance strategies in rice
Rikaely Torres de Sousa, Fabrício Eulálio Leite Carvalho, Ana Luiza Sobral Paiva, Ana Karla
Moreira Lobo, Joaquim Albenísio Gomes da Silveira,
Federal University of Ceará, Federal University of Ceará, Federal University of Ceará, Federal University of Ceará, Federal
University of Ceará,

Ammonium (NH4+) represents an important N-source for tolerant plant species such as
rice, which is commonly cultivated in paddy soils subjected to high concentrations of this
ion. However, this nutrient is very toxic for the majority of crops and the tolerance
mechanisms are unknown yet. The aim of this study was to elucidate physiological
features displayed by rice associated with tolerance to high NH4+ concentrations. Oryza
sativa L. japonica cv. Nipponbare seedlings (11 day-old) were grown in nutrient solution
containing 15 mM NO3- or NH4+ as N-source and cultivated for long-term (43 days) in
these conditions. Physiological measurements were periodically performed in this
interval. Ammonium-treated plants displayed a stunted root growth associated with
normal shoot development, compared to NO3--grown plants. High NH4+ supply induced
early and progressive senescence in old leaves but the total shoot dry matter was similar
in both N-source. The CO2 assimilation in mature leaves throughout vegetative phase was
similar in both plants but stomatal conductance was lower in NH4+ treatment.
Intriguingly, high ammonium concentration did not induce oxidative stress as indicated
by TBARS levels and membrane damage in roots. Meaningfully, ammonium supplied
plants accumulated large amounts of NH4+ in senescent leaves. NO3-- and NH4+-treated
plants exhibited great contrast in the biomass partitioning when the later accumulated
low mass in roots, high dry weight in senescent leaves and lower mass in green leaves.
Besides NH4+ accumulation, senescent leaves were able to accumulate immense amounts
of total-N and free amino acids, reinforcing that this part might act as storage for excess
ammonium. Our data suggest that NH4+ toxicity tolerance in rice involves two
independent exclusion mechanisms. The first acts negatively regulating the root growth
whereas the second induces an early senescence in old leaves, which could act as NH4+
storage to preserve young and mature leaves from toxicity.
Keywords: Ammonium toxicity, Biomass, Oryza sativa L., Nitrogen metabolism,
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How the altitudinal light gradient of understory affects the structural
and physiological characteristics of hemiepiphytes: the case of the
Vanilla (Orchidaceae)
Aldineia Buss, Wesley Costa Silva, Vitor Pimenta Mamede, Barbara Moraes Giolo, Ana Sílvia
Franco Pinheiro Moreira,
Universidade Federal de Uberlândia - UFU, Universidade Federal de Uberlândia - UFU, Universidade Federal de Uberlândia
- UFU, Universidade Federal de Uberlândia - UFU, Universidade Federal de Uberlândia - UFU,

The epiphytism resulted from the search for greater light conditions by plants. Even so,
there is low light under the canopy, decreasing further toward the floor. In addition,
epiphytes are exposed to low availability of water and nutrients. The Crassulacean Acid
Metabolism (CAM) favors water safety and can be influenced by light and water deficit.
Here, we aimed to verify how the light gradient in the sub-forest of a riparian forest
influences the foliar metabolism of a hemiepiphyte. Succulence, specific leaf mass (SLM),
water relative content (WRC), leaf biomass and area (LA), daily accumulation of organic
acids, assimilation of CO2, stomatal conductance and transpiration were evaluated in
leaves of Vanilla sp. collected in three strata of height (A: up to 50 cm; B: between 1.5 and
2.5 m; and C: above 3.5 m) under light heterogeneity. The Vanilla leaves showed
increasing values of LA in the three strata (A, B and C respectively: 36.29±10.36b;
42.78±7.49ab; 48.08±9.16a; p=0.0013). The leaves of the lower stratum also showed low
biomass (0.35±0.13b; 0.58±0.12a; 0.61±0.13a; p
Keywords: CAM photosynthesis, light gradient, structural variation, vascular epiphytes,
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Hydrogen sulphide maintains photosynthetic apparatus in soybean
plants subjected to drought
Verônica Barbosa Junqueira, Priscila Ferreira Batista, Caroline Müller, Robson Oliveira Silva
Filho, Alan Carlos Costa,
IF Goiano - Campus Rio Verde, IF Goiano - Campus Rio Verde, IF Goiano - Campus Rio Verde, IF Goiano - Campus Rio Verde,
IF Goiano - Campus Rio Verde,

Hydrogen sulphide (H2S) has been recognized as an important player in cell signaling,
which is triggered during plant response to biotic and abiotic stresses. We have
investigated the physiology of soybean plants exposed to water deficit and treated with
hydrogen sulphide (HS). The experiment was carried out with soybean cultivar NS 700
IPRO (Nidera). The plants were grown in substrate containing soil and sand (2:1) and the
treatments were applied in V4 development stage. The water treatment was imposed by
gravimetric method to obtain well-watered treatment (WW - 100% field capacity) and
water deficit (WD – 50 % field capacity). In parallel, foliar application of hydrogen
sulphide (HS) were carried out in five doses: 0,0; 0.001; 0.003; 0.006; 0.014 mL L-1 ha-1).
The experiment was conducted in a 2 × 5 factorial design, with two levels of water
replacement and five product dosages, with 4 replicates. After eight days of treatment
imposition we evaluated gas exchange and chlorophyll a fluorescence on completely
expanded leaves using an Infra-Red Gas Analyzer (IRGA). HS at 0.006 mL L-1 ha-1,
reversed the deleterious effects of WD-treated soybean plants, maintaining stable values
of gas exchange even under stress conditions. The WD caused a reduction in the potential
(Fv/Fm) and effective (ΦPSII) quantum yield of PSII and in the electron transport rate
(ETR) of the soybean plants. The Fv/Fm did not differ between the applied HS doses,
regardless of the water replacement. However, this compound allowed higher values of
Fm/Fv and ETR in the higher doses of HS. According to the dose response curve, the dose
of 0.006 mL L-1 ha-1 of HS allowed the maintenance of the photosynthetic apparatus with
values similar to the well-watered plants.
Keywords: Glycine max, water deficit, photosynthesis, photochemical efficiency,
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Impacts of high irradiance and water deficit on fluorescence and
water relations of the photomorphogenic-mutants Micro-Tom
Ariana Bertola Carnevale, Adinan Alves Silva, Gabriel Marins Almeida, Priscila Batista Ferreira,
Alan Carlos Costa,
IFGoiano - Campus Rio Verde, IFGoiano - Campus Rio Verde, IFGoiano - Campus Rio Verde, IFGoiano - Campus Rio Verde,
IFGoiano - Campus Rio Verde,

The action of phytochromes on events associated with photomorphogenesis has been
used to characterize the effects of different stresses, alone or in combination. Mutant
Micro-Tom plants are used in research where plants are exposed to unfavorable
developmental conditions, which can negatively affect their cycle and productivity. The
aim of this study was to evaluate the physiological responses of photomorphogenicmutants Micro-Tom plants with high sensitivity to light exposed to abiotic stresses. The
experiment was conducted in a plant growth chamber. Three Micro-Tom genotypes were
used: Wild type (Wt), high pigment 1 and 2 (hp1-hp2). The plants were subjected to the
contrasting conditions of luminosity [400 μmol m-2 s-1 and high irradiance (HI): 1500
μmol m-2 s-1]; and well-watered [100% field capacity (FC) and water deficit (WD) 25%
FC)], in an isolated and combined manner. After 07 days of imposition of the stresses, the
water potential (Ψw), osmotic potential (Ψs) and chlorophyll a fluorescence parameters
were analyzed. There was a difference for the potential and effective quantum yield of
PSII, but there was no photoinhibition. The electron transport rate (ETR) and nonphotochemical dissipation (NPQ) also differed among the three genotypes, obtaining
lower values for Wt. Higher photochemical efficiency was observed in hp2 in the control
and HI conditions. On the other hand, except for Wt, the genotypes showed lower ETR,
and increased NPQ when submitted to before the combined stress. For Ψw and Ψs the
highest values occurred in the HI and WD+HI, and the lowest Ψw in HI was observed for
hp1. The Ψs, as well as the Ψw, were lower in the conditions of WD and combined stress
in all genotypes. The Micro-Tom plants are more sensitive to the conditions of WD and
WD+HI. Where they present lower turgor maintenance capacity. Higher photochemical
efficiency was observed in the hp2.
Keywords: Combined stress, photochemical efficiency, osmotic potential , water potential,
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Induction of CAM metabolism in Dendrobium sw. (Orchidaceae) leaves
under seasonal water availability
Barbara Moraes Giolo, Aldineia Buss, Ana Sílvia Franco Pinheiro Moreira,
Universidade Federal de Uberlândia, Universidade Federal de Uberlândia, Universidade Federal de Uberlândia,

The expression of Crassulacean Acid Metabolism (CAM) is dependent on environmental
factors and may change with fluctuations in the availability of water and light. Such
variations are common to the epiphytic environment and therefore, some species may
show variations between the C3 and CAM pathways. In the CAM photosynthetic pathway,
the CO2 is fixed in the night guaranteeing a maximum carbon gain with a minimum loss
of water. Recent studies have shown that the CAM pathway can be induced in Dendrobium
species. However, this genus has thin leaves, which does not favor the expression of this
metabolism due to the necessity of storage of organic acids in the nocturnal period
(atmospheric assimilation by PEP-caboxylase). Our objective was to verify the transition
of the C3 pathway to CAM, induced by natural water stress, and the existence of such
pathway in the leaves of two species of Dendrobium, besides evaluating aspects that may
contribute to this transition. For this purpose, the diurnal variation of organic acids,
succulence, specific leaf mass and chloroplastidic pigment contents were evaluated in five
individuals of D. fimbriatum and D. nobile grown in a greenhouse. The leaves were
analyzed after irrigation (control) and after 30 days without irrigation. The experiment
was carried out during the dry season. The two species showed higher values in the
diurnal variation of the organic acids during the water stress regime. Significant
differences were found between control and under water stress for succulence (in D.
fimbriatum individuals) and, specific leaf mass and chlorophyll a and b ratio for D. nobile
individuals. The results suggest that both species of Dendrobium have facultative C3 /
CAM metabolism and that the expression of the CAM in leaves can occur due to natural
water stress.
Keywords: Crassulacean acid metabolism, water stress, leaf succulence, ,
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Influence of abiotic stresses on the photosynthesis of Dipteryx alata
Leticia Ferreira de Sousa, Sabrina Emanuella da Silva Almeida, Ana Paula Silva Alves , Maria
Clara de Andrade Pereira da Silva, Rauander Douglas Ferreira Barros Alves , Lucas Loram
Lourenço , Paulo Eduardo de Menezes Silva, Adinan Alves da Silva ,
Instituto Federal Goiano- Campus Rio Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto Federal GoianoCampus Rio Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto
Federal Goiano- Campus Rio Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto Federal Goiano- Campus Rio
Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto Federal Goiano- Campus Rio Verde, Instituto Federal GoianoCampus Rio Verde,

The conservation of the brazilian savanna (cerrado) is threatened by the diverse impacts
to which the plants of this biome are submitted. In this way, understanding the responses
of native plants to different stresses becomes essential. This work evaluated the
photosynthetic responses of Dypteryx alata (baru) submitted to drought, flooding and
salinity. The experiment was conducted in the greenhouse at the Instituto Federal Goiano,
Campus Rio Verde. Baru seedlings were submitted for 16 days to the following
treatments, with seven repetitions: Control (plants irrigated daily); Drought (25% of
available water in the soil); Flooding (plants subject to flooding); and Salinity (plants
treated with 100 mM NaCl). For the analysis, an infrared gas analyzer (LI-6800, Li-Cor)
was used, and fluorescence and gas exchange parameters were evaluated. The potential
quantum yield of photosystem II (Fv/Fm) was affected only in the plants submitted to
salinity, remaining similar to the control in the other stresses. The ɸPSII, F0 and ETR, on
the other hand, decreased in plants exposed to both salinity and flooding. NPQ did not
change in any of the treatments analyzed. Regarding gas exchange, all the analyzed
stresses decreased the net assimilation rate of carbon. This decrease, however, was much
higher in plants exposed to salinity and flooding than in plants subjected to drought.
Stomatal conductance (gs) also decreased in all the three stresses, with no difference
between them. Based on these results it is possible to conclude that, among all the stresses
analyzed, the water restriction was the one that presented the least negative impact on
the photosynthesis. This is probably associated with the fact that native cerrado species
evolved in an environment with periodic droughts and, therefore, have adaptations to
survive in this type of environment.
Keywords: salinity, hypoxia, water deficit, ,
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Influence of arsenate As (V), arsenite As (III) and selenate Se (VI) in
the development of root hair of Arabidopsis
Greiziany Soares Paulino Oliveira, Bruno Lemos Batista, Hana Paula Masuda,
Universidade Federal do ABC, Universidade Federal do ABC, Universidade Federal do ABC,

Arsenic (As) is a semi-metal widely dispersed in the environment either naturally or
through industrial and agricultural activities. Inorganic forms of arsenic, As (III) and As
(V), are highly toxic to animals and plants. Selenium (Se), on the other hand, is an essential
element for many species, but is toxic at elevated concentrations. In contaminated soil,
these elements are absorbed by roots (especially root hairs), are mobilized through the
plant and can be accumulated in other organs. It has already been demonstrated that
supplementation with Selenite (IV) mitigates the accumulation of As (V) and As (III) due
to competition with phosphate and silicate for the phosphate and silicon carriers,
respectively. However, little is known about the effect of Selenate (VI) in the inorganic
arsenic uptake by plants and whether it causes morphological and biochemical changes
in the root system. Thus, the goal of this study is to evaluate root growth and root hair
development in Arabidopsis seedlings grown in different concentrations of As (V), As (III),
Se (VI) and combinations of Se (VI) with inorganic arsenic. Our preliminary data showed
that As (V) alone or in the presence of Se (VI) do not affect primary root growth whereas
As (III) treated plants have shorter roots compared to control. Roots treated with Se (VI)
have fewer root hairs than control as also observed for plants treated with As (III) or As
(V) alone. However, when plants are submitted to higher concentrations of As (III), the
addition of Se (VI) increases root hair growth and number, partially restoring control
plants phenotype. Thus, the different responses observed in root development upon Se,
As or combined treatments suggest that Se (VI) might affect As metabolism in
Arabidopsis.
Keywords: Selenium, Arsenic, A. thaliana, Root Development,
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Influence of high irradiance and water deficit on the content of
chloroplastidic pigments in photomorphogenic tomato mutants MicroTom
ARIANA BERTOLA CARNEVALE, MARIELA MELO DE OLIVEIRA, GABRIEL MARTINS ALMEIDA,
ADINAN ALVES SILVA, PRISCILA FERREIRA BATISTA, ALAN CARLOS COSTA,
INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO
FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL
GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE,

Physiological processes have been investigated in photomorphogenic mutants plants
under conditions of abiotic stresses, allowing the elucidation of tolerance mechanisms
mediated by the light signaling. Among these mutants, we distinguish the tomato MicroTom high pigment (hp1 and hp2) with mutations in genes for proteins UV-damaged DNA
Binding Protein-1 (DDB1) and de-etiolated-1 (DET1), respectively. These mutations
increase sensitivity response to light in these plants, as well as a more intense
pigmentation of the leaves due to the high accumulation of chlorophylls. Therefore, this
study aimed to evaluate the effects of water deficit (WD) and high irradiance (HI) on the
concentration of chloroplastidic pigments in Micro-Tom hp1, hp2 and wild type (WT). The
experiment was carried out in a randomized block design in plant growth chamber. The
Micro-Tom plants were subjected to the contrasting conditions of luminosity [400 and
1500 μmol m-2 s-1 (HI) of photosynthetically active radiation], and water retention
capacities of the substrate [100 and 25% (WD) field capacity], individually and in
combination (WD+HI), for seven days. As expected, in control condition, mutant MicroTom genotypes had higher pigment concentrations than WT. In the WD and combined
stresses, the result was similar. However, in HI, the hp1 mutant showed higher
concentration of chlorophyll than the other genotypes. Both photomorphogenic mutants
showed higher concentrations of carotenoids than WT, under HI and WD + HI. Thus, we
noted that the imposed stresses did not reduce the chloroplastidic pigment
concentrations of the plants. However, the higher concentration of pigment in the mutants
is an adaptive advantage to withstand the stresses in the environment. For a more
accurate view of the adaptive role of these mutations in stressful situations, other
physiological and biochemical responses of plants still require investigation.
Keywords: Combined Stress, Chlorophylls, Carotenoids, High Pigment, Abiotic Stress
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Influence of salinity and water deficit on growth and photosynthetic
pigment production in young plants of Capsicum annuum
(Hib.Hebron)
Josias Alexandre da Silva Filho, Luiz Palhares Neto, Leonardo Silva Santos, Cláudia Ulisses de
Carvalho Silva, Marcos José da Silva Junior,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de
Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco,

Low rainfall rates, high temperatures and high evaporation rates, cause the soil water
deficit, which may limit the growth of several species of economic interest, such as red
pepper. The objective of this study was to evaluate the influence of water deficit and
salinity on growth parameters and photosynthetic pigment and accessory levels of young
plants of Capsicum annuum (Hib. Hebron). Three red pepper seeds were distributed in
0,3 L plastic pots containing washed sand. After germination,only one plant per pot was
cultivated. The plants remained in vegetative growth for 30 days, during which time daily
watering and nutrient solution applications were performed biweekly. After this period,
the plants were divided into four treatments: 25 mM NaCl, 50 mM NaCl, water deficit and
control (0 mM NaCl), remaining in these conditions for 8 days. At the end of the
experiment, biometric evaluations were performed (shoot length, root length, fresh
weight of shoot and root, number of leaves and shoot root ratio), in addition to analyzes
of Chlorophyll a, b, total and carotenoids. The data were submitted to ANOVA and
compared by the Tukey test by Sisvar software. Water deficit and salinity at the
concentration of 50 mM NaCl limited the length of the shoot and the leaf area. The fresh
weight of the plantsshoots submitted to the water deficit decreased, while the root fresh
weight reduced in the irrigated plants in the highest concentration of 50Mm NaCl. Plants
submitted to the water deficit presented higher root/shoot ratios. The treatments did not
alter the pigments content. Therefore, it is concluded that the water deficit and the salinity
in the condition of 50 mM NaCl affected the growth of the young plants of red pepper, but
without affecting quantitatively the photosynthetic pigments and carotenoids.
Keywords: NaCl, red pepper, abiotic stress, ,
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Influence of salinity on growth of tomato grape fruit (Solanum
lycopersicum L.)
Leonardo Silva Santos, Luiz Palhares Neto, Marcus Vinícius Loss Sperandio, Cláudia Ulisses,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de
Pernambuco, Universidade Federal Rural de Pernambuco,

Tomato (Solanum lycopersicum) is one of the most important horticultural species of the
Brazilian agribusiness. The cultivation is considered moderately tolerant to salinity,
however, the salts accumulation in the soil is considered one of the major limitations to
the production of this vegetable. Aiming to evaluate the influence of salinity on the growth
and pigment contents of tomato cv. Sweet Grape, plants were grown in 3 L pots containing
a mixture of sand and organic substrate (1: 1), divided into three NaCl treatments (0, 30
and 60 mM). The experimental design was completely randomized, with three saline
treatments and five replicates per treatment. The experiment lasted 32 days and growth
evaluations (stem thickness, plant height and number of leaves) and pigment contents
(chlorophyll a, b and total) were performed. The results indicated that the biometric
parameters did not present significant differences between the treatments, except for the
height data, where the highest values were visualized in the control plants and with 30
mM NaCl, and the latter presented a 23.3% higher height than the treatment with higher
concentration of NaCl. With regard to shoot biomass, the treatment with 30 mM of NaCl
presented the highest values of fresh (23.1%) and dry (41.6%) weight compared to the
control treatment. For root biomass, the highest values were observed in the saline
treatments in comparison to the control. The root/shoot ratio was 28.9% higher in plants
irrigated with 60 mM NaCl compared to the control. Regarding the relative water content,
it was observed that this decreased significantly as the NaCl concentration increased. The
values of chlorophyll a, b and total were higher in the plants submitted to saline
treatments. The results obtained confirm the moderate tolerance of cv. Sweet Grape to
salinity and suggest that relatively low concentrations of NaCl may contribute to the
development of this variety.
Keywords: salinity, relative water content, photosynthetic pigments, ,
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Influence of water deprivation and saline irrigation in the
development and production of chloroplastids pigments on Capsicum
annum L.
Ruan Rodrigues Maia, Luiz Palhares Neto, Leonardo Silva Santos, Flávia Carolina Lins da Silva,
Claúdia Ulisses de Carvalho Silva,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal Rural de
Pernambuco, Universidade Federal Rural De Pernambuco, Universidade Federal Rural de Pernambuco,

The scarcity of water with high levels of salinity in the soil, may reduce the productivity
for many cultivation, including Capsicum annum L. cv. Yolo Wonder. Being the objective
of the present to evaluate the effects of salinity and scarcity of water in the development
and the pigment content on plants of Green pepper. The plants of the experiment were
separated in four different processes: irrigated with saline solutions: [1]25 mM e [2]50
mM de NaCl; [3] total deprivation of water and [4] the control group. The plants remained
in the described conditions for eight days. After the ending of process were evaluated the
biometric parameters and the pigment content: (Chl) a, b, total, rate Chl a/b e carotenoids.
The data were submitted to ANOVA and compared using the Tukey test at 5% probability
with the SISVAR software. The deficit of water and saline concentration tested promoted
reduction in length of the aerial portion (PA), leaves area and in the weight of the aerial
portion, the reductions were more pronounced on the plants with total deprivation of
water. Differences in the weight of the root wasn’t noticed in plants irrigated with 50 mM
of NaCl when compared with the control group, while the plants submitted a deprivation
of water presented reduction in grow of root system. For the percentage of the pigments
were observed reductions of chl a and chl total for the plants submitted to scarcity of
water and irrigated with 50 mM of NaCl, however, the plants irrigated with larger saline
concentration presented an increase in the ratio of Chl a/b in comparation with the plants
exposed to deprivation of water. This concludes the deficit of water forced and the saline
concentration tested, influence in a negative way on the development and pigments
production of young plants of C. annum.
Keywords: Water stress, Saline Stress, Pepper, Chlorophyll,
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Initial tolerance of cotton in lead (Pb) contaminated soil.
Jailson Vieira Aguilar, Wesller Silva Paiva, Lucas Anjos de Souza, Liliane Santos de Camargos,
Enes Furlani Júnior,
São Paulo State University (UNESP), School of Engineering, Ilha Solteira, São Paulo, Brazil. (UNES, São Paulo State
University (UNESP), School of Engineering, Ilha Solteira, São Paulo, Brazil. (UNES, 2 Goiano Federal Institute – University
campus of Rio Verde, Goiás (IFGOIANO), Brazil., São Paulo State University (UNESP), School of Engineering, Ilha Solteira,
São Paulo, Brazil. (UNES, São Paulo State University (UNESP), School of Engineering, Ilha Solteira, São Paulo, Brazil.
(UNES,

Lead (Pb) is among the heaviest metals that cause damage to the food chain. Its
accumulation in the soil has been reported mainly in the last two decades, and, industrial
activity is the sector that contributes the most to the increase of Pb levels in soil and water.
Contaminated areas can be retrieved with the use of phytoremediation, and for this,
efforts are being made to identify species with the potential of tolerance to various metals
in the soil. In this study, we evaluated the effect of lead concentrations (0, 100, 200, 300,
400, 500 mg / dm3) on initial growth and photosynthetic pigment content in cotton
plants. This plant has already been cited as tolerant to high concentrations of metals such
as Ni, Sr, Cu and Zn, becoming a good candidate for use in phytoremediation. The plants
were grown in a greenhouse for 30 days in 4 L pots filled with a mixture of dystrophic red
latosol and sand washed 2: 1 as a substrate. A completely randomized design with three
replicates was used. Height, root and shoot dry mass, number of leaves, and root length
were measured. Leaf chlorophyll content was also quantified and the tolerance index (IT)
was calculated based on the accumulated biomass for each concentration. Data were
submitted to the Scott-Knott test at the 5% level. Only chlorophyll b and total chlorophyll
contents were not significant. Chlorophyll a values were higher in treatments of 300, 400
e 500 mg/dm3. On the other hand, the higher concentration of Pb decreased the height,
stem diameter and number of leaves of the evaluated plants. The tolerance index
indicated a high degree of lead tolerance of cotton plants up to the concentration of 400
mg/dm3, and moderate tolerance to 500 mg/dm3.
Keywords: Heavy metal, Gossypium hirsutum L., Phytoremediation, Chlorophyll,
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Inoculation of rice plants with rhizospheric bacteria promotes cold
tolerance and anticipates grain ripening
Eduardo Martins de Souza, Thainá Ines Lamb, Vitória Nyland, Alexsander dos Santos Silva,
Camille Eichelberger Granada, Raul Antonio Sperotto,
Universidade do Vale do Taquari - Univates, Universidade do Vale do Taquari - Univates, Universidade do Vale do Taquari
- Univates, Universidade do Vale do Taquari - Univates, Universidade do Vale do Taquari - Univates, Universidade do Vale
do Taquari - Univates,

Rice is an important grain, being the dietary basis for over half of the global population.
However, paddy cultivation is limited by several environmental stressors, which tend to
worsen with predictions of climate change. On the next years, a substantial increase for
food demand is also expected. Therefore, the search for new environmentally friend
agriculture techniques, which are able to increase food production without increasing the
agricultural borders, have been constantly encouraged. Some microorganisms are able to
modulate the plant natural defenses, enhancing resistance against predators. Recently, it
was shown that microorganisms can also confer plant tolerance to environmental stress.
However, research on the induction of tolerance to climatic stresses promoted by
rhizospheric bacteria are scarce in rice plants. With that in mind, we evaluated the ability
of some rhizospheric bacteria to increase the tolerance of rice plants to low temperature
stress. Cold stressed plants (4°C/12 h) inoculated with three bacterial isolates from paddy
fields presented higher survival rate (85%, 69%, and 63%) than uninoculated stressed
plants (33%), while stressed plants inoculated with one of the bacterial isolates presented
a survival rate (85%) statistically similar to control condition (100%, without
inoculation). In greenhouse condition, inoculated plants presented higher ripened
panicles per plant (1.04) than uninoculated plants (0.40) at 150 days, suggesting that
rhizospheric inoculation can anticipate grain ripening. In addition to other agronomic
parameters, several physiological and molecular analyses will be performed to better
understand the mechanisms involved in the induction of cold tolerance in rice promoted
by rhizospheric bacteria. These data will contribute to the use of agricultural inoculants
in rice plants and to continued food supply during climate change periods.
Keywords: Oryza sativa, cold tolerance, microbial inoculant, climate change, ripened grains
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Lead effects in gas exchange on Talinum paniculatum plants
Keila Yumi Ishii, Pedro Ernesto Reis, Gabriel Ferreira Romão, Gisele de Fátima Esteves, Kamila
Rezende Dázio de Souza, Plínio Rodrigues dos Santos Filho, Thiago Corrêa de Souza,
Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal
de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas,

The high demand for production of materials in the industrial, agricultural and urban
areas due to the increase in population density results in the intensification of the
environment pollution with heavy metals. Lead is one of the main, widely used and poorly
disposed metal, which characteristics are detrimental to the environment and diverse life
forms. The association of this information, along with the knowledge that the plant species
Talinum paniculatum is very common in the Brazilian territory, fomented the
observations aiming to explore the species for phytoremediation. Thus, the objective of
this work was to understand the effect of excess lead on gas exchange and the
accumulation of biomass in T. paniculatum plants. For this, seedlings with five months of
cultivation were exposed weekly to different concentrations of lead: 0; 0.5; 5; 25; 50 mg
L-1, with five replicates, with lead nitrate (Pb (NO3) 2) as the source of the metal. The
experiment was conducted for 28 days, when gas exchange, SPAD index and plant
material were collected for the determination of dry shoot and root biomass. Gas
exchanges were also evaluated prior to the imposition of treatments. In relation to the
first evaluation period, excess lead caused a decrease in stomatal conductance and
transpiration, regardless of concentration, while the net photosynthetic rate was reduced
only in the highest concentration. Concerning the effect of lead concentrations, there was
a reduction in the gas exchange parameters only in the highest concentration, while the
SPAD index and dry biomass of shoot and roots were not affected. Tanilum paniculatum
shows evidence of tolerance to lead excess, necessitating other results of conclusive
analysis.
Keywords: heavy metals, plant physiology, photosynthesis, plant biomass,
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Leaf fluorescence responses of savanna tree species to low
temperatures
Ariadne Cristina De Antonio, Davi Rodrido Rossatto,
Unesp, Unesp,

Frost is a recurrent event in southern parts of the Brazilian territory, and the stresses
caused by the low temperatures can affect persistence and distribution of plants.
Although not so frequent, frost events occur especially in savanna sites of São Paulo state.
Ecological reports show that some species can lose their leaves due it the exposure to the
low temperatures; however, other can maintain their leaves without apparent damage
even during frost events. Here we analyzed leaf fluorescence responses to different low
temperatures to examine the loss of photosynthetic capacity in species affected and nonaffected by the low temperatures occurring during frost events. The present study was
carried out at the Assis Ecological Station (EEA) located in Assis - SP, which suffered from
a frost event in. For leaf frost resistance analysis, 6 leaves of 3 individuals of each species
were collected from both, affected (7 species) and non-affected plants (6 species).
Chlorophyll fluorescence measurements were determined using a MINI-PAM II. The
leaves were exposed to controlled temperatures (5°, 0°, -5° e -10°C) in an incubator
chamber (BOD) under dark conditions. The leaves were left 6h in the treatment and after
that, the fv:fm was measured. An factorial ANOVA was used to compare fv:fm values
between temperatures and frost resistance. The affected group of species had lower fv:fm
values (mean 0.71), while those non-affected had higher values (0.80). The affected
species always shown smaller fv:fm values in comparison with that non-affected for a
same temperature, with an abrupt drop -5 to -10ºC (0.640). These results may
demonstrate that affected plants may lack biochemical or physiological mechanisms to
prevent the formation of ice crystals within their cells, with damage on photosynthetic
apparatus being, killed by temperatures below 5°C.
Keywords: Frost, cerrado, temperature stress, ,
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Leaf gas exchange in two soybean genotypes under flooding condition
Douglas Antônio Posso, Cristiane Jovelina da Silva, Eduardo Pereira Shimóia, Diego Gonçalves
Ribeiro Lucas, Darwin Alexis Pomagualli Agualongo, Ana Cláudia Barneche de Oliveira, Luciano
do Amarante,
Programa de Pós-graduação em Fisiologia Vegetal - Universidade Federal de Pelotas, Programa de Pós-graduação em
Fisiologia Vegetal - Universidade Federal de Pelotas, Programa de Pós-graduação em Fisiologia Vegetal - Universidade
Federal de Pelotas, Programa de Pós-graduação em Fisiologia Vegetal - Universidade Federal de Pelotas, Programa de
Pós-graduação em Fisiologia Vegetal - Universidade Federal de Pelotas, Empresa Brasileira de Pesquisa Agropecuária EMBRAPA Clima Temperato, Programa de Pós-graduação em Fisiologia Vegetal - Universidade Federal de Pelotas,

Flooding is one of the abiotic factors that most impair photosynthesis. To conserve water,
plants close the stomata, leading to a reduction in photosynthesis net rate. In addition,
soybean [Glycine max (L.) Merril] is the most cultivated grain with great importance
worldwide so its necessity to select and study differential physiological responses
between genotypes. The aim of this study was to evaluate the photosynthetic net rate in
two soybean genotypes under root flooding conditions. The seeds of the genotypes
(PELBR-7015C tolerant to waterlogging, and PELBR-7060 susceptible, both from the
same parental genealogy) were sown in the soil in a 500 L water tank exposed at field
conditions. When plants were at the reproductive stage, the root system was subjected to
flooding with water (2 cm above the soil surface). The experiment was carried out in a
fully randomized design constituted of two plants average of four water tanks. After
eleven days of flooding, we analyzed the leaf gas exchange using an IRGA (LI-6400xt, Licor). On the photosynthetic net rate the susceptible genotype PELBR-7060 was ca. 9-fold
negatively affected by flooding while PELBR-7015C could maintain its photosynthetic net
rate at control plants levels. For stomatal conductance and transpiration rate analysis the
results presented the same pattern, strongly reduction in the susceptible genotype and
for the tolerant one, control plant level. Our results show that PELBR-7015C plants can
bring great advances to the Lowland agricultural system scenario. Furthermore, future
studies are important correlating our results to metabolic and molecular studies for
bringing to the light the flooding tolerance mechanisms in soybean.
Keywords: Abiotic Stress, Waterlogging, Photosynthesis, Lowland, Glycine max
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Leaf gas exchanges of Coffea sp. grown under low ultraviolet radiation
levels
Wallace de Paula Bernado, Weverton Pereira Rodrigues, Katherine Fraga Ruas, Danilo Força
Baroni, Anne Reis dos Santos, Rosana Maria dos Santos Nani de Miranda, Deivisson Pelegrino de
Abreu, José Altino Machado Filho, Sávio Bastos de Souza, Henri
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
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Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Instituto Capixaba de Pesquisa e Extensão Rural, Universidade
Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro, LEAF, ISA,
Universidade de Lisboa. GeoBioTec, Universidade NOVA de Lisboa, Universidade Estadual do Norte Fluminense Darcy
Ribeiro,

This work aimed at evaluating the impacts of reduced ultraviolet radiation (UV) levels on
leaf gas exchanges of C. arabica cv. Catuaí Amarelo IAC 62 and C. canephora cv. LB1
genotypes, representing the two most widely cultivated coffee species. Nine month-old
plants were grown in 28-L pots inside a greenhouse covered with either glass or
polycarbonate (UV-A = 13.85 and 3.92; UV-B = 3.82 and 0.38 W m-2, respectively) in
northern Rio de Janeiro State, Brazil. Net photosynthetic (A), stomatal conductance (gs)
and transpiration (E) rates were measured using a portable open-system infrared gas
analyser (LI-6400; LI-COR, USA), with external [CO2] supply of 400 μL L–1, and irradiance
of 1500 µmol m-2s-1. Measurements were performed on full sunny days, between 08:00
and 09:00, on the second pair of recently mature leaves. Photosynthetic capacity (Amax),
representing the light and CO2 saturated (~1%, supplied by 500μL 1 M NaHCO3) rate of
photosynthesis under optimal temperature (35 ºC), was measured through O2 evolution
in a Clark-type O2 electrode (LD2/2, Hansatech, UK), using leaf discs (5 cm2 each) from
the third pair of recently mature leaves. Amax was obtained by exposing the leaf samples
to increasing irradiances up to 1720 μmol m-2 s-1, using a Björkman lamp (Hansatech)
and neutral ﬁlters. In both coffee species, high UV levels tended to decrease A, gs and E,
although increased Amax,, predominantly at high irradiances. Therefore, our results
suggest that coffee species grown under low UV levels have lower photochemical activity,
likely due to a low requirements of metabolic pathways associated with protective
mechanisms.
Keywords: Photosynthesis, UV-A, Stress, ,
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Leaf gas exchanges responses of co-inoculated soybean with
Azospirillum brasilense subjected to flooding
Eduardo Pereira Shimoia, Cristiane Jovelina da Silva, Douglas Antônio Posso, Darwin Pomagualli
Agualongo, Andressa Caroline Lima, Luciano do Amarante,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal
de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas,

Leaf gas exchanges responses of co-inoculated soybean with Azospirillum brasilense
subjected to flooding Shimoia E.P.¹, Da-Silva C.J.¹, Posso D.A.1, Pomagualli D.¹, Lima A.C1.,
Amarante L1 1. 1Institute of Biology, Department of Botany, Federal University of Pelotas
(UFPel), University Campus S/N, 96160-000. Capão do Leão/RS -Brazil.. *
eduardopshimoia@gmail.com. Soybean [Glycine max (L.) Merril] cultivation in flooded
soils imposes changes in carbon and nitrogen metabolism due to the low availability of
oxygen to the roots. This legume obtains nitrogen from the symbiosis with diazotrophic
bacteria making stress even more severe. The objective of this study was to investigate
the leaf gas exchange parameters in plants co-inoculated with Bradyrhizobium and
Azospirillum and submitted to flooding. An experiment was conducted with a completely
randomized design in a greenhouse with two treatments and four replications. In
treatment I, the seeds were inoculated with TotalNitro (Bradyrhizobium japonicum) and
in treatment II, the seeds were inoculated with the product AzoTotalmax
(Bradyrhizobium + Azospirillum). The seeds were sown in plastic pots containing
vermiculite and irrigation was performed with nutrient solution without nitrogen. When
the plants had six full-expanded leaves, flooding of root system was imposed for a period
of nine days. The photosynthetic net rate, transpiration and stomatal conductance
measurements were performed on the last day of flooding and four days after substrate
drainage using an infrared gas analyzer (IRGA LI-6400XT). The data were submitted to
analysis of variance and compared by the Tukey test at 5% probability. Control plants
showed carbon assimilation, stomatal conductance and transpiration twice higher than
flooded plants. However, after recovery period, flooded plants recovered only 65%, in
relation to their controls. Plants co-inoculated subjected to flooding despite having higher
means for the variables evaluated, did not differ statistically from the plants that were
only inoculated. During the recovery despite the increase of the variables analyzed there
was not difference between co-inoculated or inoculated plants. Therefore, under the
conditions the experiment was conducted there was no difference between inoculation
and co-inoculation treatments. Leaf gas exchange parameters were affected only by
flooding. Keywords: diazotrophic bacteria; hypoxia; photosynthesis. Acknowledgments:
Capes, CNPq and FAPERGS.
Keywords: diazotrophic bacteria, hypoxia, photosynthesis, ,
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Light intensity influences the nitrogen use strategies of Guarea
kunthiana seedlings
Tatiane Viegas Debiasi, Anderson Kikuchi Calzavara, Edmilson Bianchini , José Antonio Pimenta,
Renata Stolf Moreira, Ladaslav Sodek, Halley Caixeta de Oliveira ,
Universidade Estadual de Londrina, Universidade Estadual de Londrina, Universidade Estadual de Londrina, Universidade
Estadual de Londrina, Universidade Estadual de Londrina, Universidade Estadual de Campinas, Universidade Estadual
de Londrina,

Plants may have specific patterns regarding the nitrogen (N) source preferentially
absorbed and assimilated, but abiotic factors can affect these N use strategies. The ability
of seedlings of neotropical trees in altering their N use strategies in response to different
light intensities has not been addressed. Here, we analyzed the influence of light intensity
on nitrate (NO3-) and ammonium (NH4+) utilization by Guarea kunthiana A. Juss.
(Meliaceae), a non-pioneer tree native to Brazilian Seasonal Semideciduous Forest. We
hypothesized that seedlings would increase their preference for NO3- as light intensity
increases, given that NO3- metabolism demands more energy than that of NH4+.
Seedlings were hydroponically cultivated with NH4NO3 under low and high light
intensities. The preferential use of NO3- or NH4+ by tree species in each light intensity
was verified through the incubation with 15NH4NO3 or NH415NO3 and following
analysis of root N uptake and 15N-amino acid levels in plant tissues. Under both light
conditions, G. kunthiana roots showed higher rates of NH4+ uptake compared to NO3-.
However, the cultivation in high light levels decreased the discrimination against NO3uptake. Consistent with this, in the NH415NO3 treatment, the 15N enrichment of most
amino acids in roots, xylem sap and leaves greatly increased upon the high light
conditions, suggesting that NO3- assimilation was induced by increased light levels. In
addition, the cultivation under high light increased the glutamine/asparagine ratio in the
xylem sap. Overall, these results indicate that G. kunthiana seedlings showed higher NO3utilization under high light, which might improve their N levels under this condition. It
remains to be investigated whether the induction of energy-demanding NO3- assimilation
could be a mechanism for minimizing excess excitation energy in photosystem II and thus
preventing photoinhibition.
Keywords: ammonium, neotropical trees, nitrate, nitrogen metabolism, stable isotope 15N
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Low root aquaporins expression and reduced leaf hydration in
‘Rangpur’ lime plants exposed to aluminum
Mariana Feitosa Cavalheiro, Marina Alves Gavassi, Giselle Schwab Silva, Matheus Armelin
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In acidic soils, aluminum (Al) occurs as Al3+, which is toxic to plants. One of the most
important symptoms of Al toxicity is the root growth constraint, which could lead to low
water absorption and subsequent reduction in leaf hydration and gas exchange. However,
fibrous xylem vessels have been observed in roots of ‘Rangpur’ lime plants (Citrus limonia
L.) when grown in the presence of Al, which could affect the functioning of aquaporins,
reducing their expression. We observed a decrease of CO2 assimilation (A), stomatal
conductance (gs), transpiration (E) and relative water content (RWC) in 90-day-old C.
limonia plants exposed to 1480 μM Al in nutrient solution for three months. The estimated
hydraulic conductivity from soil to the leaf (KL) and leaf water potential (Ψw) also
exhibited low values, although not consistently reduced over time of Al exposure. The
relative expression of aquaporin genes belonging to PIP family (PIP1-1, PIP1-2 and PIP2)
was down-regulated for PIP1-1 and PIP2, while up-regulated for PIP1-2, and PIP1-1 was
positively correlated with A and gs in plants exposed to Al. Therefore, down-regulation of
these aquaporin genes in roots of ‘Rangpur’ lime plants is related with the low hydration
of leaves of this species when grown in nutrient solution containing Al.
Keywords: Abiotic stress, Citrus limonia, PIP, qPCR, Relative water content
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MAIZE CHLOROPHYLL-Α FLUORESCENCE ANALYSIS UNDER WATER
DEFICIT WITH APPLICATION OF TREHALOSE DERIVATES MIXTURE
Thiago Corrêa de Souza, Alexandra dos Santos Ambrósio, Joice Aparecida de Novais Portugal,
Kamila Rezende Dázio de Souza, Paulo César Magalhães, Larissa Cristina da Silva, Danielle
Ferreira Dias, Thiago Belarmino de Souza, Diogo Teixeira Carvalho,
Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal
de Alfenas, Embrapa Milho e Sorgo, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade
Federal de Ouro Preto, Universidade Federal de Alfenas,

The water deficit is one of the main causes for global crop production decline. Thus, it can
cause adverse effects on local economies. Maize has always been a crucial crop in Brazil,
and in order to cope with both populational and industrial demand, planting in drought
soils was needed. Trehalose is a key disaccharide for plant stress-tolerance, including
water deficit. In this regard, this work analyses the influence of mixtures of trehalose
derivates over the fluorescence of chlorophyll-α of the hybrid BRS 1030 maize under
hydric stress (55% field capacity). Treatments were hydric deficit, hydric deficit with
trehalose pulverization, hydric deficit with mixture of trehalose derivates and irrigated
(70% field capacity). Analyzed parameters were electron transport rate, photosystem II
maximum efficiency, photochemical quenching, light-adapted photochemical quantic
production and non-photochemical quenching. Analyses were performed 24 hours after
stress induction, after the period of hydric stress (12 days) and 12 hours after
rehydration. For the most part, the pulverization with derivates mixture treatment
averages were superior to the no pulverization and pulverization with trehalose
treatments. These disaccharides carry out osmotic regulation in plants and no previous
works measured the effects of these molecules over the fluorescence of chlorophyll-α.
Hence, trehalose derivates mixture are effective in the induction of plant droughttolerance and this mixture can consequently aid in hybrid maize BRS 1030 production in
water deficient soils.
Keywords: drought, photosystem, disaccharide, ,
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Maize root alterations induced by lead
Olívia Graziela Gelioli Salgado, Joyce Pereira Alvarenga, Jéssica Cristina Teodoro, Cíntia de
Oliveira, Luiz Roberto Guimarães Guilherme,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras,

Lead (Pb) is a toxic trace element that can be added to the environment by human
activities. Consequently, this element can pollute soil, water and atmosphere. In response
to the presence of Pb in the soil, plants may exhibit physiological, morpho-anatomical and
ultrastructural changes. Maize (Zea mays L.) is an important cereal in Brazil, and studies
about its exposure to toxic trace elements are relevant in terms of crop yield and food
safety. Therefore, we aimed to identify the effects of increasing concentrations of Pb in
maize root anatomy and root biomass. The experiment was conducted in a greenhouse at
the Federal University of Lavras. The plants were grown in Oxisol with the following Pb
concentrations (mg.kg-1 of dry soil): 0, 50, 100, 200, 400, 800, 1600 and 3200. After 21
days, root samples were collected to be analyzed by Scanning Electron Microscopy (SEM)
and to obtain root dry matter. All Pb concentrations caused changes in the vascular
system, which were more pronounced as the concentration increased. It was observed
deformations and irregularities in the arrangement of xylem vessels cells. Moreover, it
was found possible deposits of Pb in amorphous structures inside the cells of the
medullary parenchyma. The presence of these structures might prevent the translocation
of the trace element to the shoot. Thus, the photosynthesis and the consequent
incorporation of biomass may be maintained. It was observed that only the higher
concentration caused a significant reduction of the root biomass. In conclusion, during the
initial stage of maize, Pb exposure may induce anatomical changes. When the plants are
exposed to high concentrations (3200mg.kg-1) may occur a reduction of root biomass.
However, in lower concentrations, damages could be alleviated due to Pb deposits in the
roots.
Keywords: Zea mays L., soil, trace element, SEM, dry matter
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Melatonin action as a bioregulator in the physiological performance of
soybean (Glycine max (L.) Merrill) under water deficit
BRUNA OLIVEIRA SPOLAOR, Adrina Lima Moro, Inaê Braga Reis, Suzana Chiari Bertolli, Italo
Rafael de Freitas ,
University of Oeste Paulista, Presidente Prudente, SP, Brazil, University of Oeste Paulista, Presidente Prudente, SP, Brazil,
University of Oeste Paulista, Presidente Prudente, SP, Brazil, University of Oeste Paulista, Presidente Prudente, SP, Brazil,
University of Oeste Paulista, Presidente Prudente, SP, Brazil,

The soybean (Glycinemax (L.) Merrill) is a legume of great relevance for agriculture,
considering that, the water deficit is a limiting factor for the development. Water stress
results in decreased cellular turgor, providing a down significant in growth. Investigated
the action of indolamine Melatonin a bioregulatory molecule, which has as “priming”
effect in expression of genes related in cellular functions and osmoprotective mechanism
in stress situations. The Melatonin also acts in the process of germination and growth,
reproduction and promotion of primary and secondary rooting. The action of Melatonin
was investigated through the foliar application in different doses in plants under water
suspension, aiming to analyze the effect in photosynthesis rate (PN) of the plants. It was
used different concentration of Melatonin solution (0, 10, 30, 50 umol/L) applied in
soybean plants fully watered at the V4 stage. After the aplication they were conditioned
to an irrigation regime the water leaf potential of the plants in - 0.8 Mpa. It was analyzed
the physiological performance of the plants before the suspension and water recovery,
with measures of gas exchange. The dose of 30umo/L presented a significant increase of
PN in relation to the other doses, 24h and 48h after suspension. On the third day, in which
the plants reached the water leaf potential of -0.8 Mpa, the dose of 50 umol/L was the one
with the highest PN value. After rehydration, the doses of 10 and 50 umol/L were those
that obtained an increase in relation to the control. The exogenous application of
Melatonin promoted greater efficiency in the photosynthetic apparatus of plants under
the harmful effects of water stress. The results evidenced their action on cell
osmoprotection, water use efficiency and as a stress attenuating molecule.
Keywords: plant growth, osmotic stress, antioxidant enzymes, ,
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Micromorphometry and leaf plasticity of Curatella americana in
Cerrado close to monoculture
Maria Eduarda Machado da Silva, Amanda Tamires Marçal Lopes da Silva, Guilherme Augusto dos
Santos de Andrade, Caroline Duarte Silva, Cristiano Martins de Freitas, Marcelo Rodrigues ,
UFTM-Universidade Federal do Triângulo Mineiro, UFTM-Universidade Federal do Triângulo Mineiro, UFTMUniversidade Federal do Triângulo Mineiro, UFTM- Universidade Federal do Triângulo Mineiro, UFTM- Universidade
Federal do Triângulo Mineiro, UFTM- Universidade Federal do Triângulo Mineiro,

The process of fragmentation Cerrado in Triângulo Mineiro has occurre due to advance of
monoculture Saccharum spp. and may cause negative impacts on the propagation of
species has medicinal properties, even the most rustic such as Curatella americana. The
objective of this study was to understand the leaf strategies in morphophysiological scale
of lixeira Curatella americana developed in Cerrado close to monoculture sugarcane
environment. Histological sections of the expanded leaves, collected in the upper middle
third the plants, were used for micromorphometric analysis by software Anati Quanti 2.0.
The microclimatic data were monitored with the aid of digital thermo-hygrometers. The
experiment was conducted in randomized blocks is factorial 10 plants x 3 leaves x 3
replicates sections per environment. The data were submitted to the normality test and
significance F (P
Keywords: Lixeira, leaf plasticity, physiology stress, sugarcane,
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Millet, maize and sorghum grow typically on Samarco’s mining tailings
Gisele de Fátima Esteves, Letícia Aparecida Bressanin, Kamila Rezende Dázio de Souza, Moacir
Pasqual, Paulo César Magalhães, Thiago Corrêa de Souza,
Universidade Federal de Alfenas- UNIFAL-MG, Universidade Federal de Alfenas- UNIFAL-MG, Universidade Federal de
Alfenas- UNIFAL-MG, UNIVERSIDADE FEDERAL DE LAVRAS -UFLA-MG, Embrapa Milho e Sorgo, Sete Lagoas-MG.,
Universidade Federal de Alfenas- UNIFAL-MG,

With the failure of the Fundão dam in Mariana-MG in 2015, over 50 million m³ of tailings
were leaked, leaving a trail of destruction and socio-environmental consequences from
Minas Gerais to the mouth of the Doce River in Espírito Santo. Samples have undergone
chemical and physical characterization, which revealed some chemical elements above of
that allowed by regulations. Furthermore, physical and chemical attributes of the tailings
led to compaction trend, which restricts the flora’s restoration. Thus, the present study
aimed to analyse the effects of the mining tailings from the Fundão dam on seedling
germination and initial growth of three plant species: millet (Pennisetum glaucum (L.) R.
Br., 1502), maize (Zea mays L., DKB390) and sorghum (Sorghum bicolor, BRS332).
Therefore, such species were grown in germination boxes containing different
proportions of mining tailings (T) and sand (S), respectively: 1T, 3T:1S, 1T:1S, 1T:3S, 1S,
for 9 days. Each treatment had 5 replicates of 50 seeds. The parameters analysed were
germination percentage (G%) an index velocity of germination (IVG) in 48h and, after 9
days, shoot and root length, chlorophyll a fluorescence parameters (Qy_max, maximum
quantum yield of PSII photochemistry; qP, photochemical quenching; qN, nonphotochemical quenching) and seedlings dry biomass. Tailings interfere in a nonproportional way in the germination of seeds. For the seedlings of millet and sorghum,
there was an increase in shoots height proportionally to the amount of tailings, while a
reduction of root length occurred for the three species. Only maize showed an increase in
dry biomass relational to the mining tailings. As for fluorescence, small variations were
observed in maize and sorghum seedlings only. Therefore, the mining tailings from the
Fundão dam show little interference in the initial growth of millet, maize and sorghum.
Keywords: Soil compaction, Pennisetum glaucum, Zea mays, Sorghum bicolor, germination
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Modulation of ionic homeostasis and K+ uptake kinetic by nitrogen
source in salt-stressed sorghum plants
Daniel Gomes Coelho, Rafael de Souza Miranda, Humberto Henrique de Carvalho, Stelamaris de
Oliveira Paula, Paulo André Ferreira de Freitas, Enéas Gomes Filho,
Universidade Federal de Viçosa, Universidade Federal do Piauí, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará,

NH4+ nutrition has emerged as an effective approach to generate salt tolerance in
sorghum plants. In this study, we tested the hypothesis that NH4+-induced salt tolerance
in sorghum plants is closely related to K+ uptake enhancement, generating a favorable
ionic homeostasis. Our experimental approach included a completely randomized design
in a 2 × 2 factorial scheme, in which sorghum plants were grown in nutrient solutions
containing NO3− or NH4+ as an inorganic source of N, in the absence or presence of saline
stress (75 mM NaCl). Salinity stress was imposed 12 days after sowing. Six plants of each
treatment were analyzed at 1 and 10 days after salt exposure (DAS). At 1 DAS, NH4+grown plants showed shoot Na+ content lower than in NO3--grown plants and, after 10
days of salt stress, they showed lower Na+ content and higher K+ content in shoot and
roots, and thereby increased K+/Na+ ratio, a remarkable mechanism of salt tolerance. On
the other hand, at 1 DAS, uptake affinity for K+ was lower (higher Km) in NH4+-grown
plants, whereas in both analyzed time-points, K+ uptake rate was increased in NO3−-fed
plants as compared to NH4+-fed ones in saline conditions. In this case, the hypothesis that
NH4+ improves K+ uptake of sorghum plants under salt stress condition was refuted; but
the data clearly suggest that the maintenance of an elevated K+/Na+ ratio in NH4+-grown
plants, as compared to NO3− nutrition, might arise from reduction of K+ efflux. In
conclusion, NH4+-grown sorghum plants display a restrict control of Na+ accumulation
and favorable K+ homeostasis, related to greater retention of K+ in tissues.
Keywords: Salinity, ammonium, ion uptake, kinetic constants, Sorghum bicolor
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Modulation of photosynthesis by arsenic toxicity in Pistia stratiotes L.
(Araceae)
Patricia Cury Ribeiro, Vinicius Melo da Silva, Wellington Luiz de Almeida, Dinorah Moraes de
Souza, Wagner Luiz Araújo, Juraci Alves de Oliveira,
Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de
Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa,

The aquatic macrophyte Pistia stratiotes is an potential plant for phytoremediation of
environments contaminated with arsenic (As). The effects of the As accumulation on
photosynthetic parameters in P. stratiotes were the main objectives of this work.
Specimens were maintained in nutrient solution, pH 6.5 and subjected to a double
factorial in DIC containing two exposure conditions, control (nutrient solution only) and
As (1.5 mg L- 1) for 24, 48 and 72 hours in 6 replicates and 36 experimental plots. Gas
exchange parameters such as the net carbon assimilation rate (A), stomatal conductance
(gS), internal CO2 concentration (Ci) and dark respiration (RD) were obtained with an
infrared gas analyzer (model LI-6400- 02B, LI-COR) in open system under saturated light
(1000 μmol m-2 s-1) and partial CO2 pressure. The contents of chlorophyll a, chlorophyll
b and carotenoids were determined in a spectrophotometer by the absorbance measured
at 653, 666 and 470 nm. The contents of chlorophyll a and b in plants subjected to As do
not differ in comparison to the control, but carotenoids concentration increased after 72
hours. The A decreased after 48 and 72 hours of exposure to As, RD rates increased and
gS and Ci showed no reduction in any of the treatments, demonstrating a probable
biochemical limitation of carbon assimilation. The As absorption by P. stratiotes changes
photosynthetic parameters, with the possibility of reducing the production and increasing
the consumption of photoassimilates, which can affect the accumulation of biomass of this
aquatic macrophyte for phytoremediation purposes.
Keywords: Phytoremediation, Plant metabolism, Aquatic macrophyte, Pollution,
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Morphological and growth traits of Coffea sp. grown under low
ultraviolet radiation levels
Anne Reis Santos, Wallace de Paula Bernado, Katherine Fraga Ruas, Danilo Força Baroni, Luan
Baritiello da Silva Bezerra, Benjamim Valentim da Silva, José Altino Machado Filho, Guilherme
Augusto Rodrigues de Souza, Thiago Amisthá Koppe, José Cochi
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Instituto Capixaba de Pesquisa e Extensão Rural, Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade
Estadual do Norte Fluminense Darcy Ribeiro, LEAF, ISA, Universidade Lisboa. GeoBioTec, Universidade NOVA de Lisboa,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,

This work purpose was to assess the impacts of reduced ultraviolet radiation (UV) levels
on morphological and growth traits of C. arabica cv. Catuaí Amarelo IAC 62 and C.
canephora cv. LB1 genotypes, representing the two most widely cultivated coffee species..
Nine month old plants of C. arabica cv. Catuaí Amarelo IAC 62 and C. canephora cv. LB1
were grown in 28-L pots inside a greenhouse covered with either glass or polycarbonate
(UV-A = 13.85 and 3.92; UV-B = 3.82 and 0.38 W m-2, respectively) in northern Rio de
Janeiro State, Brazil. Specific leaf mass (SLM, g m-2) was obtained from leaf discs of 5 cm2,
which were dried (70 °C, 72 h). Leaf imprints from the abaxial leaf surface were taken and
observed under a light microscope. Two samples (10 cm2 each) per replicate, and three
ﬁelds of view per sample were used to determine stomatal density (SD). Roots, stems and
leaves, were collected, dried in a forced-air oven (70 °C, 72 h), and weighed to determine
their dry weights. Leaf area (LA) was measured using a leaf-area meter (Li-3100, Li-Cor,
USA). Reductions in UV radiation levels decreased SLM in both specie, SD in C. canephora,
and root and leaf biomass in C. arabica. Additionally, C. arabica and C. canephora plants
grown under low UV levels had higher stem biomass and LA. Increased root and leaf
biomass was observed in C. canephora. Overall, our results suggest that coffee plants
grown under low UV levels have higher growth rates, likely associated with larger
assimilates availability due to their decreased carbohydrates demand for protective
mechanism and respiratory costs associated with maintenance respiration.
Keywords: Biomass, coffee, ultraviolet stress, ,
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Morphophysiological anteration in Calopogonium mucunoides
cultivated in boron contaminated soil
Victor Navarro Silva, Caroline Lima Frachia, Isis Caroline Ferreira Barbosa, Maycon Anderson
Araujo, Lucas Anjos Souza, Gilberto Costa Justino, Aline Redondo Martins, Liliane Santos
Camargos,
Universidade Estadual Paulista (UNESP), Universidade Estadual Paulista (UNESP), Universidade Estadual Paulista
(UNESP), Universidade Estadual Paulista (UNESP), Instituto Federal Goiano, Universidade Federal de Alagoas,
Universidade Estadual Paulista (UNESP), Universidade Estadual Paulista (UNESP),

Soil contamination by potentially toxic elements has been increasing due to the increase
in the number of contaminated sites, often by excessive use of fertilizers and pesticides.
However, some of these elements, like boron, are not essentialy toxic. Boron is a
micronutrient with a role in composition of cell wall, whose deficiency affects the
development of plants. In this study, we evaluated the potential use of Calopogonium
mucunoides, a herbaceous legume native from Cerrado “Brazilian Savannah” as a
phytoremediator. It was evaluated if toxic doses of boron affect anatomically and
physiologically the development of this species, analyzing the accumulation of boron and
anatomical changes in leaves and roots after 45 days of growth in contaminated soil. Soil
contamination was carried out with the following doses of boron: 0 mg.dm-3 (control), 30
mg.dm-3, 60mg.dm-3, 120mg.dm-3, 240mg.dm-3, 480mg.dm-3. We observed that the
species extracts and accumulates boron in both the leaves and the roots, in a coefficient
of practically 1:1, acting as phytoextractor and phytostabilizer. The anatomical analyzes
of leaves and roots were carried out in epidermis (adaxial and abaxial), parenchyma
(paliçadic and lacunaceous) and total leaf area. In the roots it was measured the periderm,
secondary phloem, primary and secondary xylem and the diameter of the vessel elements
of C. mucunoides. No anatomical alteration was observed in foliar tissues. However, in
roots, at dose of 480 mg.dm-3 the plant did not develop secondary vascular tissues. The
data indicate, therefore, that C. mucunoides can grow and develop in soil contaminated
with boron and has potential to be used in phytoremediation techniques, being highly
tolerant in doses up to 240 mg.dm-3 and moderately tolerant in 480 mg.dm-3.
Keywords: phytostabilization, phytoextraction, toxicity, ,
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Nitrogen utilization efficiency during luxury consumption and early
deficiency is improved by sustaining nitrate reductase activity and
photosynthesis in cotton plants
Joaquim A. G. Silveira, Eliezer A. Guilherme, Cristiano S. Nascimento, Ana K. M. Lobo, Fabrício E. L.
Carvalho,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do
Ceará, Universidade Federal do Ceará,

Understanding mechanisms underlying nitrogen use efficiency (NUE) after luxury
consumption and nitrate deprivation is crucial to crop productivity. The aim of this study
was elucidating the importance of photosynthesis, nitrate assimilation and N-reserve
remobilization to NUE in cotton. Plants were exposed to three conditions in nutrient
solution: (a) previous exposure to high nitrate supply (10 mM) for long-term (10 days);
(b) nitrate deprivation (NO3- withdrawal) for eight days followed by (c) an early Ndeficiency during four days. Plants supplied with nitrate excess were able to display
increment in shoot NUE, whereas photosynthetic N use efficiency did not change,
evidencing that excess N was not able to additionally improve CO2 assimilation. Nitrate
reductase (NR) activity was crucial to remobilize stored nitrate through deprivation
phase, whereas free amino acids, total proteins, and chlorophylls were essential to Nremobilization. High NUE was important to kept high root growth rates throughout
deprivation and early deficiency phases. Despite the great decrease in chlorophyll
content, PSII and PSI activities were kept stable until the onset of early N-deficiency.
Cotton plants display high NUE under deprivation and early deficiency. These responses
are closely associated with high NR turnover and sustaining of photosynthesis, which
contribute to N-homeostasis in different nutritional regimes.
Keywords: Gossypium hirsutum, nitrate assimilation, NUE, N-nutrition, reserve remobilization
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Nutritional evaluation in young plants of Schizolobium amazonicum
Huber ex Ducke submitted to different dosages of Cadmium
Andressa Pinheiro de Paiva, Vitor Resende do Nascimento, Glauco André dos Santos Nogueira ,
Ana Ecídia de Araújo Brito, Cristine Bastos do Amarante, Diana Jhulia Palheta de Sousa, Gerson
Diego Pamplona Albuquerque, Ricardo Shigueru Okumura, Cândid
Universidade Federal Rural da Amazônia, Belém, Universidade Federal Rural da Amazônia, Belém, Universidade Federal
Rural da Amazônia, Belém, Universidade Federal Rural da Amazônia, Belém, Museu Paraense Emílio Goeldi, Universidade
Federal Rural da Amazônia, Belém , Universidade Federal Rural da Amazônia, Belém , Universidade Federal Rural da
Amazônia, Parauapebas, Universidade Federal Rural da Amazônia, Belém ,

Heavy metals are phytotoxic at all concentrations or above certain threshold levels,
infecting the environment and agricultural production. Cadmium is one of the most toxic
among heavy metals. The accumulation of Cd in certain tissues of the plant can lead to the
commercial rejection of certain cultivars, decrease of productivity, besides becoming
dangerous to human health. Having recognized the importance of mineral nutrients for
agricultural systems and the adverse effects of Cadmium on plants, it is necessary to
understand the interaction between nutrients to optimize mineral nutrients to soften the
Cadmium stress. The aim of this work was to evaluate the nutritional results in young
plants of paricá submitted to dosages of cadmium. We have investigated the nutritional
behavior in 35 plants growing in greenhouse, submitted to 5 dosages of cadmium chloride
(CdCl2 178μM; CdCl2 356μM; CdCl2 534μM; CdCl2 712 μM), with 7 repetitions per
treatment. Were analyzed the macronutrients (N, P, K, Ca and Mg) and micronutrients (Fe,
Cu, Zn and Mn) of leaves and roots and the content of cadmium. Were detected an increase
in macronutrients and cadmium content at the higher dosages of cadmium in leaves and
roots, and an decrease in some micronutrients (Cu, Mn, Fe and Zn). The nutrients content
between leaves and roots showed that the applied dosages were sufficient to influence
the disponibility of them, resulting in structural modifications that modifies the absortion
and development.
Keywords: Heavy metal, toxicity, macronutrients, micronutrients,
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Observing by OJIP-fluorescence parameters of the effect of mitigation
with acid-gamma-aminobutyric (GABA) and acetylcholine (Ach)
application in soybean under thermal stress
INAE BRAGA REIS, Ítalo Rafael de Freitas, Mateus Henrique Cozer Cavalcante, Adriana Lima
Moro,
Universidade do Oeste Paulista (UNOESTE), Universidade do Oeste Paulista, Universidade do Oeste Paulista (UNOESTE),
Universidade do Oeste Paulista,

Observing by OJIP-fluorescence parameters of the effect of mitigation with acid-gammaaminobutyric (GABA) and acetylcholine (Ach) application in soybean under thermal
stress BRAGA-REIS I (1), FREITAS I R (2), CAVALCANTE M H C(3), MORO A L (1)
(1)Universidade do Oeste Paulista (UNOESTE), Programa de Pós-graduação em
Agronomia, Produção Vegetal. inae_braga@yahoo.com.br. (2)Graduação em Ciências
Biológicas, (3)Graduação em Engenharia Agronômica. Adverse environmental factors,
such as high temperatures, can cause damage in the development and production of
important commercial crops such as soybean (Glycine max (L.) Merrill). However,
bioregulators can act on plant physiology to minimize the damage effects of abiotic stress,
such as γ-aminobutyric acid (GABA) and Acetylcholine (Ach) act in the defense of plants
in response to stress, playing an osmoprotective role and regulating stomatal movement,
respectively. The objective of this work was to analyze the effect of the exogenous
application combination of Gaba and Ach (AG) under thermal stress combined with water
deficit. Therefore, it was used the simultaneous application of AG, at a dose of 2,0mM,
respectively, with application to seed and leaf, stages of development V4 and R2, in
different water and temperature regimes. Analyzes of stomatal conductance, chlorophyll
a fluorescence and OJIP fluorescence were performed. For the treatments with high
temperatures and water deficit that received the exogenous application of AG in the V4
stage, a significant increase of stomatal conductance (Gs) was observed, and positive
effects on the indexes of photosynthetic performance (PI-Tot), compared to the control
plants. In the R2 stage for the treatments with high temperatures and water deficit, with
application of AG a increased of the Gs, quantum yield of the electron transport (ΦE),
quantum yield of the maximum quantum of the primary photochemical step (ΦPo), of the
electron transport rate (ETR), and the PI-Tot in relation to the control treatment.The
study reported that the application of AG promoted an improvement the performance of
the plants through the action of Ach promoting an increase on the stomatal conductance
and an osmoprotective effect of GABA on plants in situation of the combination of thermal
and water stress. Keywords: Bioregulators, Glycine Max, abiotic stress Acknowledgments:
Stoller
Keywords: Bioregulators, Glycine max, abiotic stress, ,
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Partial silencing in stromal APX improves acclimation to mild water
deficit in rice
Gabriel Brasil M. Oliveira, Juliana R. Cunha, Douglas Jardim-Messeder, Marcia Margis-Pinheiro,
Ana Karla M. Lobo, Joaquim A.G. Silveira,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Rio Grande do Sul, Universidade
Federal do Rio Grande do Sul, Universidade Federal do Ceará, Universidade Federal do Ceará,

The role displayed by stromal ascorbate peroxidase isoforms (sAPX) in drought
resistance is practically known yet. In this study we employed sAPX silenced and nontransformed (NT) rice plants to evaluate the importance of that enzyme in photosynthesis
and drought resistance. The utilized transgenic line displayed a partial silencing (by 50%
of the transcript amount) and an APX activity in stromal fraction of 55% compared to NT.
OsAPX7 exhibited normal morphological phenotype under control condition and after
four days of water withdraw they did not display decrease in turgescence, relative water
content and membrane integrity in leaves, compared to NT plants. These resistance
signals in APX7 plants were associated with slight increase in H2O2 concentrations and
prominent induction of cytosolic APX isoform activity, whereas lipid peroxidation
increased slightly in both plant genotypes. Thylakoidal APX isoform activity was greatly
decreased by water deficit in both genotypes, but the decrease was more accentuated in
OsAPX7 line. Transgenic plants displayed higher CO2 assimilation and stomatal
conductance and similar transpiration under water deficit compared to NT plants. These
responses were associated with higher in vivo Rubisco carboxylation rate (Vcmax) and
maximum electron transport rate (Jmax), related to higher photorespiration rate (Pr) and
mesophyll conductance (gm) in OsAPX7 exposed to drought. The obtained data suggest
that a partial deficiency in sAPX is able to trigger a compensatory mechanism, which might
favour photosynthesis and acclimation to a mild water deficit in rice plants. The details of
these mechanisms are not known yet, but a retrograde redox signalling triggered by
chloroplast-H2O2 is a strong candidate.
Keywords: Drought, Photosynthesis, Redox metabolism, Oryza sativa,
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Photochemical performance of Coffea sp. grown under low ultraviolet
radiation levels
Weverton Pereira Rodrigues, Wallace de Paula Bernado, Katherine Fraga Ruas, Danilo Força
Baroni, Anne Reis dos Santos, Rosana Maria dos Santos Nani de Miranda, Deivisson Pelegrino de
Abreu, José Altino Machado Filho, Ana Cabrera Abraham, Thiago A
Universidade Estadual do Norte Fluminense, Universidade Estadual do Norte Fluminense, Universidade Estadual do Norte
Fluminense, Universidade Estadual do Norte Fluminense, Universidade Estadual do Norte Fluminense, Universidade
Estadual do Norte Fluminense, Universidade Estadual do Norte Fluminense, Instituto Capixaba de Pesquisa, Assistência
Técnica e Extensão Rural, Universidade Estadual do Norte Fluminense, Universidade Estadual do Norte Fluminense, LEAF
ISA Universidade de Lisboa, GeoBioTec Universidade NOVA de Lisboa, Universidade Estadual do Norte Fluminense,

The objective of this work was to assess the effects of reduced ultraviolet radiation (UV)
levels on some photochemical parameters of C. arabica cv. Catuaí Amarelo IAC 62 and C.
canephora cv. LB1 genotypes, representing the two most widely cultivated coffee species.
Nine-month-old plants were grown in 30-L inside a greenhouse covered with either glass
or polycarbonate (UV-A = 13.85 and 3.92; UV-B = 3.82 and 0.38 W m-2, respectively) in
northern Rio de Janeiro State, Brazil. Maximal efficiency of PSII (Fv/Fm), electron
transport rates (ETR) and non-photochemical quenching (NPQ) were obtained from darkadapted leaves for 20 min using an imaging fluorometer (FluorCam 800MF, PSI, Brno,
Czech Republic – Actinic light curve 2 protocol). Quantum yield estimates for
photochemistry (ΦII), linear electron transport (LEF), photochemical quenching (qP),
ratio of energy dissipated through non-photochemical processes (ΦNPQ), and ratio of
energy dissipated through unregulated processes (ΦNO) were measured on light-adapted
leaves using a MultispeQ V1.0 protocol (PhotosynQ LLC, MI, USA). Measurements were
performed at 08:00 and 13:00 h on recently mature leaves. Overall, reductions of ca. 72
and 90% in UV-A and UV-B, respectively, led to greater Fv/Fm and ETR values at both
times, irrespective of species, while lower NPQ was only observed in C. arabica at 13:00
h. However, measurements on light-adapted leaves showed non-significant trends
towards lower ΦII, qP, LEF and ΦNPQ values under low UV levels for both species and
daytime. Our results indicate a regulation of UV radiation-induced photochemical
pathway, so that coffee plants grown under low UV levels have decreased photochemical
activities to balance their reductant requirements, likely due to their lower demand for
dissipating (ΦNPQ) and antioxidant mechanisms.
Keywords: Coffee, photosystems, ultraviolet stress, UV-A, UV-B
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Photochemical responses of Coix lachryma-jobi subjected to the water
deficit
RAFAEL AGOSTINHO FERREIRA, CRISTINA MOLL HUTHER, JUNIOR BORELLA, RUBIANA
PEREIRA BORGES, NATHAN PEREIRA DA COSTA CORREA, DANIELA MARQUES CORREIA, CARLS
RODRIGUES PEREIRA, ALINE APARECIDA SILVA PEREIRA, LILLIAN MAGALHÃES AZEVEDO,
UFLA, UFF, UFRRJ, UFF, UFF, UFF, UFF, UFLA, UFLA,

Access to water is an essential resource in plant development. Thus, damage associated
with water depletion compromises all plant growth and production. This work aimed to
evaluate responses of Coix lachryma-jobi plants under water deficit. Plants of C. lachrymajobi obtained from seeds and grown in a greenhouse were subjected to water deficit for
12 days. Chlorophyll a fluorescence analysis was performed in leaves to observe
photosynthetic apparatus behavior under drought conditions. The parameters obtained
by the OJIP test, demonstrated reduction of photosynthetic efficiency. The reduction
occurred in PIabs and PItotal parameters showing low efficiency in converting light
energy into chemistry energy in association with changes in water regime. Comparison
between plants under water deficit and irrigated ones showed increase in the energy
dissipation as heat (DI0/RC) per center reaction of photosystem II. Therefore, drought
induces changes in dynamic dissipation of photosynthetic energy in C. lachryma-jobi
plants.
Keywords: Chlorophyll a fluorescence, photosynthesis, drought, ,
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Photosynthesis and growth of two Inga species to contrasting light
Hellen Ariadne dos Santos Pereira, Geane Santos Costa, Ana Cristina Schiling, Marcelo Schramm
Mielke, Maria Cristina Sanches, Ândrea Carla Dalmolin,
Universidade Estadual de Santa Cruz, Universidade Estadual de Santa Cruz, Universidade Estadual de Santa Cruz,
Universidade Estadual de Santa Cruz, Universidade Federal de Uberlândia, Universidade Federal do Sul da Bahia,

Inga marginata and Inga subnuda are evergreen N-fixing tree species that are frequently
found in the initial stages of forest regeneration. We conducted this study to compare the
physiological and growth responses of this species to contrasting light environments. The
plants were grown under three light conditions (36, 15, and 6 mol photons m-2 day-1) for
105 days. Light-response curves and growth were compared among the light conditions
and between species. Two species had similar photosynthetic responses to changes in
light availability, and non-significant differences were observed for all light-response
curve parameters. But differences in growth were observed. I. subnuda have higher
relative growth rate in mass, higher values of leaf mass fraction and leaf area ratio. I.
marginata were higher values of root mass fraction. This results indicates that I.
marginata should be better adapted to environments where water could be a limiting
factor, and I. subnuda to environments where light is a limiting factor
Keywords: Light-response curves, tropical trees, relative growth rates, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 217 de 326

Photosynthesis is changed by low P availability in eucalypt seedlings
Franklin Magnum de Oliveira Silva, Rafaela Gageti Bulgarelli, Igor Dionízio de Albuquerque,
Beatriz Tombasco Lopes, Samir Bichara, Sara Adrián López Andrade, Paulo Mazzafera,
University of Campinas, University of Campinas, University of Campinas, University of Campinas, University of Campinas,
University of Campinas, University of Campinas,

Photosynthesis is changed by low P availability in eucalypt seedlings de Oliveira Silva
FM1, Bulgarelli RG1, Albuquerque ID1, Lopes BT1 Bichara S1, Andrade SAL1, Mazzafera
P1,2 1 - Department of Plant Biology, Institute of Biology, University of Campinas, 13083970 Campinas, Sao Paulo, Brazil. franklinmagnum0@gmail.com 2 - Department of Crop
Production, School of Agriculture Luiz de Queiroz, University of São Paulo, 13418-900
Piracicaba, Sao Paulo, Brazil Phosphorus (P) is a component of important molecules and
participates in various biochemical processes in plants. Photosynthesis is commonly
reduced by P deficiency because of the requirement for a well-balanced concentration of
orthophosphate in the cytosol. There is substantial variation regarding adaptive changes
in P efficiency among plant species and it is assumed that physiological mechanisms, such
as fluorescence and gas-exchange, may differentiate genotypes with respect to P
availability. In the present study we studied the effect of low P on leaf gas exchange and
chlorophyll a fluorescence parameters of four contrasting eucalyptus - Corymbia
maculata, Eucalyptus acmenoides, E. grandis and E. tereticornis - grown for 6 months
under low (4 mg kg-1) and sufficient (8 mg kg-1) P availability. Under low P, C. maculata
and E. grandis displayed the highest and lowest rates of photosynthesis, respectively. But,
interestingly, all species of eucalypts showed higher net CO2 assimilation rate under low
than under sufficient P conditions. By contrast, P had little effect on the chlorophyll a
fluorescence. Although the relationships between P and photosynthesis is well known,
there are still uncertainties on how P affects the photosynthesis in seedlings of evergreen
eucalypts. P use efficiency in plants may involve from P uptake to cell compartment
partition/reserves. Thus, these divergent species may be of interest to identify in
Eucalyptus genus the mechanisms related with photosynthetic P use efficiency, what can
be useful for breeding programs aimed at the production of superior eucalypt plants.
Keywords: photosynthesis, sufficient P, eucalypt plants Acknowledgments: FAPESP
(2018/09624-0)
Keywords: photosynthesis, sufficient P, eucalypt plants, ,
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Photosynthetic capacity of common bean landraces under water
deficit and high temperature
DANIELA SILVA ATAÍDES, GABRIEL MARTINS ALMEIDA, ADINAN ALVES SILVA, PRISCILA
FERREIRA BATISTA, ARIANA BERTOLA CARNEVALE , ALAN CARLOS COSTA,
INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO
FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL
GOIANO - CAMPUS RIO VERDE, INSTITUTO FEDERAL GOIANO - CAMPUS RIO VERDE,

Global warming over the years has brought about a number of climate changes, which has
led to the intensification and increase of the frequency of periods of drought and heat
waves. Therefore, common bean landraces may be potential sources of genes for genetic
improvement of plants, related to tolerance to abiotic stresses. The aim was to evaluate
the photosynthetic characteristics of two bean landraces varieties "Amarelinho" and
"Roxinho", as well as the plasticity of these genotypes under water deficit and high
temperature. The experiment was conducted in a plant growth chamber. The treatments
were imposed during seven days, through the water replenishment of 100% (well
watered, WW) and 40% (water deficit, WD) of field capacity. The control temperature was
20/25°C (night/day), while the high temperature treatment (HT - 40°C) was imposed only
from 11 am to 6 pm. The plants were submitted to stress in an isolated and combined
manner (WD+HT). Gas exchanges and chloroplastidic pigment content of bean plants
were evaluated. It was observed an increase in chlorophyll concentration under HT,
suggesting a possible mechanism of photoprotection. There was a reduction of the
photosynthetic rate, stomatal conductance and transpiratory rate of both bean in relation
to WD and HT conditions, but this decrease was more prominent in the combined stress.
For the Roxinho genotype, a reduction in the relation between the internal and external
CO2 concentration in the WD+HT condition was observed, indicating a limitation of the
CO2 input in the substamatic chamber and a possible increase in the oxygenation rate of
RuBisCO. The stomatal limitation recorded in the plants is aimed at avoiding dehydration,
and it was mainly used when the stresses were combined. Thus, the condition of
combined stresses, expressively decreases the photosynthetic capacity of the Amarelinho
and Roxinho bean plants, but without causing chlorophyll degradation.
Keywords: Gas Exchange, Combined Stresses, Phaseolus vulgaris, ,
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Photosynthetic efficiency of the bean subjected to cold in response to
the biostimulant FH Attivus®
Vanessa do Rosário Rosa, Anna Luiza Farias dos Santo, Gabriel Henrique Germino, Vicente Mota
da Silva, Mariana Peduti Vicentini Sab, Flávio Barcellos Cardoso, Marcelo de Almeida Silva,
Universidade Estadual Paulista “Júlio de Mesquita Filho” , Universidade Estadual Paulista “Júlio de Mesquita Filho” ,
Universidade Estadual Paulista “Júlio de Mesquita Filho” , Universidade Estadual Paulista “Júlio de Mesquita Filho” ,
Universidade Estadual Paulista “Júlio de Mesquita Filho” , Fertilizantes Heringer, Universidade Estadual Paulista “Júlio de
Mesquita Filho” ,

In Brazil, bean performance is hampered by the low winter temperatures. The
biostimulant FH Attivus® acts on the physiology of the cultures making them resistant to
stressful situations. The objective of this study was to determine which formulation and
dosage of this growth promoter provides better photosynthetic efficiency in beans under
low ambient temperature. Three doses were tested and product formulations which
differed in the amounts of nutrients, fulvic acids, natural compounds of Ascophyllum
nodosum seaweed extract. The experiment was conducted in DBC with 10 treatments:
control (T1), formulation 1 (1, 0.5 and 0.25 kg ha-1, T2, T3 and T4, respectively),
formulation 2 (1, 0.5 and 0.25 kg ha-1, T5, T6 and T7, respectively) and formulation 3 (1,
0.5 and 0.25 kg ha-1, T8, T9 and T10, respectively), with 4 replicates. The applications
were carried out during a cold period with a minimum temperature of 11ºC. The plants
were evaluated after three days. The gas exchange parameters and fluorescence variables
of chlorophyll a were performed using an infrared gas analyzer with coupled fluorometer
(IRGA, portable model LI-6400XT). The data were submitted to analysis of variance, and
after the Tukey test (p
Keywords: Biostimulation, thermal stress, photosynthetic apparatus, gas exchange,
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Photosynthetic efficiency survey of plant species from a ferruginous
rocky outcrop: implications for mining site restoration
Camilla Oliveira Rios, Eduardo Gusmão Pereira, Paulo Antônio Pimentel, Samuel Victor Leite de
Moura,
Universidade Federal de Minas Gerais, Universidade Federal de Viçosa - Campus Florestal, Universidade Federal de Viçosa
- Campus Florestal, Universidade Federal de Viçosa - Campus Florestal,

The knowledge of functional traits in reference sites is mandatory for plant selection and
further ecological restoration of degraded grasslands. However, no studies had reported
until now the photosynthetic responses of plant community from ferruginous rocky
outcrops, a common reference site for restoration of iron-ore-mining degraded
environments. Those environments share some similarities concerning abiotic stressors,
such as shallow substrates with low nutrient and water retention capacity and high
sunlight exposure. The study was performed on January 2019 in a ferruginous rocky
outcrop located at “Serra da Calçada” (Nova Lima) which comprised the “Quadrilatero
Ferrifero” region of Minas Gerais state. We selected 230 individuals from 23 plant species
and 13 families, considering its frequency in the location. For each species (n=10) we
made chlorophyll a fluorescence measurements and evaluated the chlorophyll content
index from 08.00am to 15.30pm in two consecutive days. Sunlight intensity reaching the
leaf surface during the evaluation period ranged from 837 to 1816 µmol m-2 s-1. Species
from representative families in ferruginous grasslands, such as Microlicia martiana
(Melastomataceae), Eremanthus sphaerocephalus (Asteraceae), Vellozia variabilis
(Velloziaceae) and Peixotoa tomentosa (Malpighiaceae) showed significant higher
efficiency in light energy utilization. On the other hand, some species were able to
dissipate the excessive light energy through non-photochemical quenching mechanisms,
e.g. Maytenus salicifolia (Celastraceae), Baccharis reticularia (Asteraceae), Lagenocarpus
rigidus (Cyperaceae) and Cordiera concolor (Rubiaceae). Principal component analysis
highlighted the association between chlorophyll content and photosystem II antenna size
with higher electron transport rate in the species with higher effective photochemical
efficiency. Plant species able to thrive in the ferruginous rocky outcrops subjected to
different environmental stresses, by presenting satisfactory photochemical capacity or
dissipating excess light are potentially candidates for use in ecological restoration
programs on degraded mining sites.
Keywords: Chlorophyll a fluorescence, ecological restoration, environmental stress, ferruginous
grasslands,
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Photosynthetic response of the black pepper (Piper nigrum) as a
function of the intensity of radiation
Basílio Cerri Neto, Guilherme Augusto Rodrigues de Souza, Lúcio de Oliveira Arantes, Sara
Dousseau, Jeane Crasque, Rizia Joyce Costa, José Altino Machado Filho,
Ufes, UENF, INCAPER, INCAPER, UFES, INCAPER, INCAPER,

The black pepper (Piper nigrum) is a species of great economic importance in Brazil
mainly in the state of Espirito Santo. Among the cultivation systems used, it has been
observed the increase in the use of live tutors, this contours the difficulty of obtaining
dead supports, reducing the impacts to the environment, increasing the longevity of the
crop, and can increase the profit of the producer, since fruit trees or forest species.
Therefore, the objective of the work was to exchange gas in P. nigrum. Plants of P. nigrum
(Bragantina) were used, the plants were obtained from cuttings collected from INCAPER
Piper active germplasm bank. The plants were exposed to the respective treatments:
shading with 50% shade, 80% and full sun. These were subjected to the light saturation
curve used by an infrared-IRGA gas analyzer. The curves were constructed from the
following RFA intensities (0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 90, 100,
500, 800, 1200, 1500).There was a steady decline in photosynthesis from 800 μmol m-2
s-1 in the plants grown in the three environments, but the plants that were kept in full sun
presented a considerably smaller curve when compared to the plants kept in the shade.
This is because they are already adapted to the light saturation environment. Stomatal
conductance (gs) remained increasing in plants grown in the three environments, with
1200 μmol m-2 s -1 starting at 80% shading plants, due to their adaptation to the low
radiation environment. Regarding the internal carbon concentration (Ci), it was observed
that there was a gradual reduction according to the increase of the RFA, indicating that
with the increase of the light intensity to a greater photosynthesis and therefore greater
carbon consumption. Therefore, we can conclude that black pepper has phenotypic
plasticity in relation to the light environment, which allows the development of
management strategies regarding the availability of radiation.
Keywords: Light, Photosynthesis, Stomatal conductance, ,
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Physiological alterations in baru plants (Dipteryx alata Vogel)
submitted to cycles of drought
Rauander Douglas Ferreira Barros Alves, Ana Paula Silva Alves, Leticia Ferreira de Sousa, Maria
Lucia Fontineles da Silva, Sabrina Emanuella da Silva Almeida, Lucas Loram Lourenço, Paulo
Eduardo de Menezes Silva, Alan Carlos Costa, Fernanda dos Sa
Instituto Federal Goiano Campus Rio Verde, Instituto Federal Goiano Campus Rio Verde, Instituto Federal Goiano Campus
Rio Verde, Instituto Federal Goiano Campus Rio Verde, Instituto Federal Goiano Campus Rio Verde, Instituto Federal
Goiano Campus Rio Verde, Instituto Federal Goiano Campus Rio Verde, Instituto Federal Goiano Campus Rio Verde,
Instituto Federal Goiano Campus Rio Verde,

Changes in the pluviosity in the coming years will compromise the conservation and
maintenance of biodiversity. Some plant species have a differential acclimatization
mechanism known as "drought memory", while others have sensitivity in their capacity
to produce responses when subjected to repeated cycles of stress. In this context,
physiological processes of Baru (Dipteryx alata Vogel) submitted to repeated cycles of
drought were evaluated. The plants were exposed to the following treatments: control
(plants irrigated daily); 1CD (plants subjected to one cycle of drought); 3 CD (plants
submitted to three cycles of drought). In each cycle the plants were dehydrated up to 25%
of field capacity and maintained in this condition for 6 days, being then rehydrated for 15
days. Exposure to drought affected practically all analyzed gas exchange parameters. The
net carbon assimilation rate was similar to the control in the plants exposed to three
cycles, while the plants exposed to only one cycle showed a decrease in the carbon fixation
capacity. The internal concentration of CO2 was higher in the treatments control and 1CD
in comparison with 3CD treatment plants. Opposite behavior was observed in relation to
leaf transpiration and stomatal conductance, with the highest values observed in control
plants, followed by 3DC and 1DC treatments. The dark respiration of the plants submitted
to the 1CD treatment presented values that were much higher than the ones observed in
the other treatments. The drought also altered the water content of the treatments,
showing a significant decrease in 1CD and 3CD plants. With base in the results it is
possible to conclude that the exposition of Baru plants to recurrent cycles of water
restriction increases the response capacity, with consequent maintenance of processes
essential to plant survival, such as photosynthesis.
Keywords: water deficit, differential acclimatization, Cerrado, ,
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Physiological aspects of two palm species under water stress
Rosana Maria dos Santos Nani de Miranda, Rozane Franci de Moraes Tavares, Tâmara Moreira
Silva, Almy Junior Cordeiro de Carvalho, Cláudio Roberto Marciano, Weverton Pereira Rodrigues,
Eliemar Campostrini,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro,

The aim of this work was to analyze the physiological performance of native acai (Euterpe
oleracea) and jussara (Euterpe edulis) seedlings under different water availability levels.
The experimental design was a randomized block design in a 4x2x2 factorial design, with
four substrate moisture levels (33, 67, 100 and 133% of available water capacity (AWC),
two palm species (acai and jussara), and two measurements at 30 and 60 days after of
stress. The relative water content was measured using 10 leaf disks of 8 millimeters in
diameter. Maximum quantum yield of primary photochemistry (Fv/Fm) were measured
using a non-modulated fluorimeter model Pocket PEA (Plant Efficiency Analyser,
Hansatech, King’s Lynn, Norfolk, UK). On dark-adapted for ca. 30 min. Five SPAD values
were averaged in the same sampled leaf, using the SPAD-502 Chlorophyll Meter (Minolta
Co. Ltd, Osaka, Japan). CO2 assimilation rates (A), stomatal conductance (gs),
transpiration rates (E), and ratio of intercellular to external CO2 concentrations (Ci/Ca)
were measured by using a portable open-system infrared gas analyser (LI-6400; LI-COR,
Lincoln, NB, USA), with external [CO2] supply of 400 μL L–1, and irradiance of 1000 µmol
m-2s–1 were analyzed at 8:00 – 10:00h am. Under 67% of AWC, acai seedlings showed
similar RWC to control, however, acai plants decreased their chlorophyll content. On the
other hand, jussara seedlings had the lowest substrate moisture values, although the
SPAD index of this species did not varied. A, gs and E had a linear increases for the acai
seedlings. Jussara had a similar pattern to acai only for gs and E, whilst A did not varied
under 33 and 67% of AWC. Ci/Ca and Fv/Fm decreased linearly with AWC for both
species. Reduced AWC affected the physiological aspects of both species, however, jussara
displayed higher tolerance to water stress.
Keywords: Euterpe oleracea, Euterpe edulis, fruticulture, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 224 de 326

Physiological responses of Setaria Viridis to drought using
phenotyping techniques
Raphael Augusto das Chagas Noqueli Casari , Karoline Estefani Duarte , Felipe Vinecky , Carlos
Eduardo Aucique-Perez, Carlos Antônio Ferreira de Sousa, Hugo Bruno Correa Molinari, Adilson
Kenji Kobayashi,
Embrapa - Agroenergia, Embrapa - Agroenergia, Embrapa - Agroenergia, Embrapa - Agroenergia, Embrapa Agroenergia, Embrapa - Agroenergia, Embrapa - Agroenergia,

Setaria viridis is a species used as a model plant for C4 plants that has helped to
understand the potential for adaptation to drought conditions. The present study aims to
determine the phenotype response the accessions A10.1 and Ast-1 subjected to 15 days
of moderate drought and several drought using phenotyping techniques (leaf gas
exchange, chlorophyll a fluorescence, hyperspectral analyses and thermal images). After
15 days of drought induction, the access Ast-1 showed higher sensibility to the stress
conditions evaluated when compared to access A10.1. The drought conditions caused a
compromise of the photosynthetic capacity for both accessions due to stomatal
limitations and added to the induction of photoinhibitory processes associated with a
higher energy dissipation for non-photochemical pathways. However, the access Ast-1
showed the greater alterations in net CO2 assimilation (A), transpiration rate (E),
stomatal conductance (gs); CO2 internal (Ci), fluorescence and heat dissipations respect
to access A10-1. In the well-watered condition, the total biomass and spikes biomass was
30% higher in the access Ast-1 respect to A10.1 but during to drought, the genotype Ast1 lost between 10 to 20% of biomass for two variables compared to genotype A10.1 and
30% compared to well-watered condition. The principal components analysis (PCA)
determined two principal components (PC) explained 83% of the observed variation (PC1
= 46%; PC2 = 37%). The first PC, characterized by positive scores for foliar temperature,
weigh of 1000 seeds, weigh inflorescence, NDVI1 and CI2 had negative correlations with
SIPI2 and CRI2. Positive scores were obtained in the second PC2 for chlorophyll
concentration and Ci and negative score for E, gs, PSRI1 and CRI1. The results of the
present study clearly demonstrated that the drought caused drastic alterations in
different physiological components that limit the growth and productivity of S. viridis.
However, between different accessions of S. viridis is possible found physiological
characteristics associated with tolerance different levels of water restriction.
Keywords: Photosynthesis, Vegetation index, Hyperspectral, Grass, Chlorophyll a fluorescence
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Physiological tolerance in Theobroma cacao seedlings to high
cadmium availability in the soil under field conditions
Nelson Facundo Rodriguez López, María Atehortúa, Manuel Carvajal, David Atuesta, Carlos
Julian Vásquez , Juan Sebastián Galvis,
Universidad Industrial de Santander, Universidad Industrial de Santander, Universidad Industrial de Santander,
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In the world, the demand for the cocoa bean is increasing. However, the Andean countries
that grow cocoa have cultivation areas with high contents of cadmium (Cd) in the soil,
affecting their consumption and export, especially towards Europe. To date, few studies
have explored the physiological performance of cocoa genotypes, used for early grafting
in nursery or in the field, to cope with high contents of Cadmium (Cd) in the soil. In this
work, the physiological performance of two cacao genotypes, commonly used during the
grafting process, was evaluated in soils with high concentrations of Cd in in Santander
state, Colombia. Seedlings of IMC-67 and PA-46 were used, after germinated in nursery,
seedlings of both genotypes, were planted in the field, for its subsequent grafting 6
months after established, in a farm with 40ppm and 0.20 ppm of Cd availability in the soil.
Eight seedlings per treatment were evaluated at 45, 90 and 135 days after emergence for
gas exchange parameters, between 7:30 and 10:00 am, on a mature and completely
expanded leaf, using a LI-6800 portable photosynthesis system (Li-Cor, Nebraska, USA).
The chlorophyll a fluorescence emission was measured simultaneously on the same
leaves and same period used for gas exchange measurements, with a portable fluorometer
modulated (MiniPam, WALZ, Germany). The maximum quantum yield of photosystem II
(Fv / Fm) was calculated as [Fv / Fm = (Fm − F0) / Fm)]. The high Cd concentration of Cd
in the soil caused reductions in net photosynthetic rate (A), stomatal conductance (gs)
and transpiratory rate (E) in both genotypes. However, PA-46 seedlings showed high
sensibility than theirs counterparts, IMC-67 seedlings, specially, in the 135 days. The
reductions in A, gs and E were 44%, 35% and 32 %, respectively. The Fv/Fm ratio showed
that the activity of leaf photosynthetic machinery, probably, was affected by high
availability of Cd in the soil, particularly, in the PA-46 seedlings. The results of this work
indicate that the physiological tolerance of cocoa seedlings to high availability of Cd in the
soil can varies among the genotypes and depends on the time of exposure.
Keywords: Leaf gas exchange, photosynthetic efficiency, heavy metals, agroforestry systems,
cacao

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 226 de 326

Phytoremediation of Schizolobium amazonicum Huber ex Ducke
seedlings submitted to cadmium doses
Ana Ecídia de Araújo Brito, Glauco André dos Santos Nogueira, Vitor Resende do Nascimento,
Ricardo Shigueru Okumura, Júlia Karoline Rodrigues das Mercês, Cristine Bastos do Amarante,
Cândido Ferreira de Oliveira Neto, Gerson Diego Pamplona Albuquer
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The contamination of the environment by heavy metals arises mainly in century XX, due
to the antropic activity. The consequences are the de-structuring of soils and the
destruction of water, with negative consequences for the human being. One of the main
chemical elements responsible for these negative actions is cadmium. The same is
presented as one of the metals with greater phytotoxicity, harmful and without biological
function and has generated concern in the scientific environment and society. However,
the use of phytoremediation technology has used plants for soil and water
decontamination by such metals. Aiming at its phytoremediating function, the objective
of the work was to analyze the growth behavior of paricá seedlings by different growth
and physiological variables when submitted to different doses of cadmium. An
experiment was carried out in a greenhouse belonging to the Federal Rural University of
Amazônia, located in Belém-Pará-Brazil. Using paricá seedlings, where they were
submitted to 5 concentrations of cadmium chloride (CdCl2 178µM, CdCl2 356 µM, CdCl2
534µM, CdCl2 712 µM) with 7 replicates, the means were submitted to analysis of
variance by the F test and Tukey test and adjusted by polynomial regression equations.
The physiological and growth variables were negatively affected by the higher cadmium
doses, characterizing a plant sensitive to this metal. Intoxication probably reduced
chlorophyll synthesis, causing disruption of the photosynthetic process and gas exchange,
impairing the production of photoassimilates and biomass directly interfering with plant
growth. In the great part of the cadmium was concentrated in the root system, there was
translocation to the aerial part, signaling as phytoremediating function to the
phytoextraction.
Keywords: Photosynthesis, Phytotoxicity, Paricá , ,
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Phytotoxic effects of sodium fluoride (NaF) on growth and
development in two varieties of Sorghum bicolor (L.) Moench
Victor de Andrade Morraye, Milton Costa Lima Neto,
Universidade Estadual Paulista "Júlio de Mesquita Filho", Universidade Estadual Paulista "Júlio de Mesquita Filho",

In the industrialized world, a large part of the population is exposed daily to a variety of
toxic chemicals and metals that are harmful to human health. Among them, compounds
with the fluorine element are widely used in almost all biological industries, generating
pollution by the fluorine ion (F) diffused in the environment, and it may be bioaccumulate.
The objective of this study was to evaluate the phytotoxic effects of increasing
concentrations of NaF on the germination, growth and establishment of two varieties of
Sorghum bicolor (L.) Moench: CSF 18 and BRS 658. Sorghum seeds were treated with 0,
50, 100 and 250 mol mol-1 of NaF and cultivated in a growth chamber with controlled
conditions (RU 65%, 28ºC, 400 µmol m-2 s-1 and 12 h photoperiod). The results showed
that increasing the concentration of NaF, the germination rate was decreased in both
cultivars. However, the variety BRS 658 displayed 60% of germination on the higher
concentration of NaF (250 mol mol-1) compared with 40% in the variety CSF 18.
Corroborating the previous results, the variety BRS 685 presented higher growth and
biomass accumulation in all treatments compared with CSF 18. The relative water content
was lower in CSF 18 compared with BRS 685 in both roots and shoot. In contrast, the
electrolyte leakage, an indicator of membrane integrity was lower in CSF 18 compared
with BRS 658. The contents of chlorophyll a and b were higher in BRS 658 than CSF 18.
The carotenoid content was 84% higher in BRS 658 compared with CSF 18 in 100 mol
mol-1 NaF and 61% higher in 50 mol mol-1 NaF. In conclusion BRS 658 is more tolerant
to NaF compared with the variety CSF 18, despite the higher electrolyte leakage in the
former one.
Keywords: Phytotoxic, Sodium fluoride, NaF, Sorghum,
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Proline and total soluble sugars contents in leaves and roots of
Macroptilium lathyroides (L.) Urb subjected to water deficit
Angelita Celente Martins, Luciano do Amarante, Cristina Ferreira Larré, Junior Borella,
Dominique dos Santos Delias , Darwin Pomagualli , João Victor Lemos da Silva , Suzana Leitzke ,
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Macroptilium lathyroides (L.) Urb is an alternative for use in animal feeding for periods
of shortage of fodder cultivated due to the characteristics of adaptability to different
environments and the short reproductive cycle, being used as a protein bank or
production of hay or silage. The aim of this study was to evaluate the tolerance of these
species to water deficit through increases of proline and soluble sugars when plants were
subjected to different levels and periods of water restriction. Plants were grown in a
greenhouse, and after 42 days of sowing, were transferred to plastic 3 L pots in a
hydroponic system. At reproductive stage, characterized by the appearance of the first
flower, plants were subjected to the water stress treatment induced by PEG 6000
(Polyethylene glycol 6000) calculated for osmotic potentials of -0.0; -0.0125; -0.025; -0.05
and -0.1 MPa at 25 ° C, pH 6.0 and adjusted for the Hoagland’s solution. The evaluations
were performed at four, 24 and 72 hours of water deficit. The treatments were completely
randomized, with four replicates. The averages were compared by the Tukeys test (P ≤
0.05). Water deficit induced an accumulation of proline and sugars in leaves and roots in
response to the level of water deficit and periods of stress. Accumulation of proline was
more expressive than sugars, specially in leaves of stressed plants. Apparently the
accumulation of these metabolites in M. lathyroides is correlated to water deficit stress
tolerance.
Keywords: Drought, legume, metabolites, ,
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Quantitative proteomics of Medicago sativa L. grown on soils
contaminated with polycyclic aromatic hydrocarbons (PAH)
Wilber de Sousa Alves, Augusto Vieira Magalhães, Márcia Regina Soares da Silva,
Universidade Federal do Rio de Janeiro - UFRJ / Centro Federal de Educação Tecnológica Celso Suck, Universidade Federal
do Rio de Janeiro - UFRJ, Universidade Federal do Rio de Janeiro - UFRJ,

PAH present risks to humans, because they are mutagenic and carcinogenic. M. sativa L.
(Alfalfa) is studied as potential phytoremediator these compounds. The aim of this study
was to identify phytoremediation related protein (PRP) in alfalfa plants. Soil samples
were contaminated with 300 ppm of anthracene, pyrene and phenanthrene, and
cultivated for 20 days. Alfalfa aerial parts are collected and the proteins extracted using
Tris-Mg/NP-40 buffer and samples are submitted to RuBisCO depletion protocol, to
identification of low abundant proteins (LAPs) related to phytoremediation. The protein
profile was analyzed by SDS-PAGE 15% and the RuBisCO depletion was validated by mass
spectrometry (Nano-LC-ESI-Q/TOF). LAPs are hydrolyzed by RapiGesttm protocol and
the peptides are analyzed by quantitative proteomic technics (Label-free 1D
NanoUPLC/MSE) and the analyses and identification by mass spectrometry (Synapt
HDMS), LC-MSE data are processed by ProteinLynx Global Server and the MSe data
analysis by Progenesis QI-P. Biological functions were determined using the KEGG
Orthology and UniProtKB and the analysis of the interactions between proteins, reported
with the STRING 10.5. The RuBisCO depletion was satisfactory, being absent in LAP
samples. A total of 709 proteins were identified, of which 42 proteins were differentially
expressed (Foldchange> 2), 24 of which were more expressed in the presence of 300 ppm
and 18 proteins more expressed in the control. For functional classification, plants grown
at 300 ppm had higher percentages than the control for transport and catabolism
(8.41%), stress response (3.88%), metabolism and drug resistance (2.16%) and
biodegradation and metabolism of xenobiotics (1.94%). Of the total proteins identified,
54 proteins had the potential to be candidates for PRPs and their interaction maps were
generated, obtaining interaction values 2.8 times greater than expected, indicating that
these PRP are biologically linked as a group.
Keywords: Phytoremediation, Xenome, Crioula cv., Proteome,
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Rapid reduction at relative water content is a main way of
Calycophyllum spruceanum Benth. to cope with water deficit
Paulo Victor Alves das Chagas, Thayanna Yara Furtado Gadelha, Jordan Pinheiro da Silva Félix,
Hyngrid Jaiely Araújo Félix, Marcio de Oliveira Martins,
Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre,
Universidade Federal do Acre,

Mulateiro (Calycophyllum spruceanum Benth.) is a typical species from Amazonian
rainforest and it must face the dry season every year. Its ambient is very humid almost all
the year but, in order to survive, this species has the ability to cope the water stress at the
dry season. Thus, the objective of this work was to evaluate stress parameters, pigments
contents and dry mass of mulateiro young plants under water stress and recovery.
Experimental design was completely randomized with 4 treatments: control 1 (daily
irrigated); drought (withholding water); control 2 (daily irrigated, utilized to compare
with recovery plants); recovery (plants subjected to drought but daily irrigated after 15
days). Each treatment contained 6 replicates. Control 1 and drought treatments were
collected after 15 days. After this, recovery plants were re-irrigated in a daily basis during
5 days. Then, control 2 and recovery plants were collected as well. Relative water content
(RWC) was 50,6% lower at drought plants compared to control ones. When recovered,
RWC was completely restored at control levels. Membrane damage measured by
electrolyte leakage was slightly increased (17,5%) at drought but was largely reduced
when re-irrigated. Chlorophyll a content was reduced (33%) while chlorophyll b content
was not altered at drought treatment. Total chlorophyll content was reduced at stressed
plants, about 30%, comparing with irrigated plants. After reirrigation, chlorophyll
contents were increased to control levels. The period of stress was not capable to cause
differences at dry mass of any plants in the experimental period. Taken all together, its
possible to conclude that with the fast reduction at RWC was possible to these plants to
protect themselves from the applied drought and it was very important to the posterior
recovery.
Keywords: Mulateiro, Amazonian tree, Water stress, Drought resistance, Membrane damage
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Relationships between Sap Flow and photosynthetic rate in Carica
papaya L. under water stress
Katherine Fraga Ruas, Henrique Martins de Oliveira, Danilo Força Baroni, Wallace de Paula
Bernado, Deivisson Pelegrino de Abreu, Weverton Pereira Rodrigues, José Altino Machado Filho,
Elias Fernandes de Sousa, Eliemar Campostrini, Thiago Amisthá
Universidade Estadual Norte Fluminense Darcy Ribeiro, Universidade Estadual Norte Fluminense Darcy Ribeiro,
Universidade Estadual Norte Fluminense Darcy Ribeiro, Universidade Estadual Norte Fluminense Darcy Ribeiro,
Universidade Estadual Norte Fluminense Darcy Ribeiro, Universidade Estadual Norte Fluminense Darcy Ribeiro, Instituto
Capixaba de Pesquisa, Assistência Técnica e Extensão Rural, Universidade Estadual Norte Fluminense Darcy Ribeiro,
Universidade Estadual Norte Fluminense Darcy Ribeiro, Universidade Estadual Norte Fluminense Darcy Ribeiro,

We aimed to investigate the relationships between sap flow and photosynthetic rate
under water stress in two papaya genotypes (Golden THB and Aliança). The experiment
was carried under field condition, in northern Espírito Santo State, Brazil. Eight plants
each genotype were used, so that four plants of each genotype were subjected to water
deficit stress. Transpiration rates evaluated by xylem sap flow (SF) presented a similar
response to leaf transpiration measured by IRGA. Irrespective of genotypes, plants grown
under water limitation had lower transpiration rates when compared with their
counterparts non-water stressed treatment. Water limitation caused a reduction of 53%
and 57% in the water flow of trunks of Golden and Aliança, respectively. Regarding the
relationships between transpiration rate (L H2O m-2 day-1) and soil water potential
(kPa), the amount of transpired water measured by sap flow meter was lower for the
Golden genotype when compared to the Aliança, under water limitation condition.,
Reduction in sap flow values started near 0.4 and 0.2 L H2O m-2 day-1 for the Aliança and
Golden genotype, respectively, when the water stress was imposed. For Golden, the
highest photosynthetic rates were observed when the plants had a daily SF in the range
of 0.9 L H2O m-2 day-1. However, for the Aliança genotype, this value ranges from 0.9 to
1.2 L H2O m-2 day-1. Overall, there was a more pronounced reduction in photosynthetic
rates associated with decreases in the water flow of trunk for Golden genotype.
Keywords: Papaya, water flow, transpiration, ,
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Relative water content and dry mass of Citrus reticulata Blanco cv.
Ponkan through drought and irrigation cycles
Mayra Alejandra Toro Herrera, Daniel Amorim Vieira , Joyce Pereira Alvarenga, Layane Silva,
Ane Marcelas das Chagas Mendoça, Ester Alice Ferreira, João Paulo Rodrigues Alves Delfino
Barbosa ,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, EPAMIG, Universidade Federal de Lavras,

The Brazilian citriculture, considered the largest in the world, represents one of the most
traditional sectors of Brazilian agribusiness, undeniably its economic and social
importance for the country and the main producing municipalities in São Paulo and
Triângulo Mineiro. In these locations, citrus planting is usually grown under rainfed
conditions, with plants often exposed to climatic variations characterized by drought
periods or inadequate rainfall distribution; abiotic conditions that have adverse effects on
plant growth and physiology, limiting crop production. In this context, the aim was to
evaluate the influence of alternating cycles of dry and rehydration on the relative water
content (RWC) and the dry mass of leaves and stems of Ponkan tangerine plants (Citrus
reticulata Blanco cv. Ponkan) for three irrigation cycles. The experiment was conducted
in a greenhouse at Federal University of Lavras, Lavras- MG; with plants grown in 4-liter
pots distributed in five treatments: T1, T2 and T3 with plants maintained during the three
cycles in 100%, 50% and 75% of field capacity (FC) respectively; T4 with variation of 50%
-100% -50% FC for each cycle and T5 with variation of 75% -100% -75% FC for each cycle.
The RWC was statistically different for T2 (70%) and T4 (65%) compared to the control
T1 (81%). A similar response was observed in dry mass of leaves and stems for T2 and
T4, which on average decreased 65% and 40% of the dry mass compared to T1. The
results suggest that after a dry cycle with at least 50% of the field capacity, the plant
cannot recover the water status or the dry mass gain of a completely hydrated plant, even
being rehydrated.
Keywords: rehydration, citrus, water state, ,
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Response of the antioxidative system in pre-budded seedlings of
sugarcane submitted to saline stress preconditioned with salicylic
acid
Henarmmany Cristina Alves de Oliveira, Bruna de Brito Souza, Jhonatan Rafael Zárate Salazar ,
Lindomar Maria de Souza, Cláudia Ulisses de Carvalho Silva, Lilia Gomes Willadino,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade Federal da
Paraíba, Centro de Tecnologias Estratégicas do Nordeste , Universidade Federal Rural de Pernambuco, Universidade
Federal Rural de Pernambuco,

Plants are constantly exposed to different types of stress, causing increased activity of
reactive oxygen species (ROS). The objective of this work was to analyze the behavior of
the antioxidant system in sugarcane variety RB92579. Pre-budded seedlings from RIDESA
received salicylic acid (SA) as the inducing agent by spraying at concentrations of (0, 1,086
and 2,172 mM) and after 8 days were submitted to different concentrations of NaCl (0, 25
and 50 mM), making a completely randomized factorial 3x3 with 6 replicates per
treatment. At 40 days under stress were the activities of antioxidant enzymes were
measured: superoxide dismutase (SOD), ascorbate peroxidase (APX), catalase (CAT), and
hydrogen peroxide (H2O2) and malondealdehyde (MDA). In plants submitted to 50 mM
NaCl, only APX showed an increase in enzymatic activity. The content of H2O2 and MDA
did not show significant differences between saline treatments. In the treatments that
received priming, there was an increase in H2O2 content accompanied by reductions in
SOD activity. The addition of 1,086 mM favored the increase of SOD in the treatment with
25 mM NaCl, as well as APX and CAT activities were reduced (95,3% and 95,2%,
respectively). Plants are likely to use other H2O2 degradation pathways produced by SOD,
since the interaction of SA and NaCl to the MDA contents did not show a significant
difference. Oxidative stress was not evident in the conditions evaluated, indicating a
positive effect of the use of salicylic acid as an alternative to induce acclimatization to
stress.
Keywords: Saccharum spp., Oxidative stress, Elicitor, Enzymes, Acclimatization
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Responses in the physiological network connectance in Leucaena
leucocephala (lam.) de Wit (Fabaceae) to drought
Diego Gomes Ramos, Kalina de Araújo Magalhães Neto, Gabriella Frosi Albuquerque Figueiroa
Faria, Marciel Teixeira de Oliveira,
Universidade Federal de Pernambuco, Recife-PE, Brazil, Universidade Federal de Pernambuco, Recife-PE, Brazil,
Universidade Federal de Pernambuco, Recife-PE, Brazil, Universidade Federal de Pernambuco, Recife-PE, Brazil,

The capacity of the Leucaena leucocephala species to tolerate the water deficit was
analyzed from a systemic approach, observing changes in the patterns of connection
between the constituent elements of the networks that make up the vegetal system. The
objective of this study was to analyze how L. leucocephala changes the modulation pattern
of its networks in order to maintain its homeostasis and to tolerate the water deficit
condition. The experiment was divided into 4 treatments: control (100% pot capacity),
mild (50% pot capacity), moderate (25% pot capacity) and severe (total irrigation
suspension). The analyzed parameters were separated into 4 modules: photosynthetic,
photochemical, osmotic and antioxidant. To measure the connection between the
elements of the networks, the connectivity was obtained by transforming the correlation
coefficients between the parameters through the equation: z = 0.5 x ln [(1+ | r |) / (1 | r |)
], and the global connectivity (Cg) was reached by the mean z-values. Increases in global
connectivity were observed in the treatments under water deficit at the maximum stress
of 21% in the mild deficit, 15% in the moderate and 11% in the severe deficit. Folowing
contributions must be highlighted: in the mild deficit, the photochemical increase of 130%
and antioxidant of 217%; in the moderate deficit the antioxidant increase of 234%; in the
severe deficit increase of 79% osmotic and 75% antioxidant. After rehydration, the global
connectivity values were higher in relation to the control in 51% mild, 40% moderate and
28% severe. Highlighting all that went through stress in the increase of photochemical
and antioxidant modules. These results show the ability of biological systems to fluctuate
its equilibrium state before the stress until a new physiological pattern, when the removal
of the stressor, through an intermediate stage which allows it to tolerate its condition,
wich may ensure their survival in the environment.
Keywords: Biological systems, Connectance, Invasive species, ,
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Responses of gas exchange and chlorophyll fluorescence at young
plants of Calycophyllum spruceanum Benth., under water deficit
Thayanna Yara Furtado Gadelha, Paulo Victor Alves das Chagas, Jordan Pinheiro da Silva Félix,
Hyngrid Jaiely Araújo Félix, Marcio de Oliveira Martins,
Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre, Universidade Federal do Acre,
Universidade Federal do Acre,

Drought is a very present abiotic stress at Amazonian rainforest. At the dry season, rain is
very scarce, and plants cope with a very stressful environment. Mulateiro (Calycophyllum
spruceanum Benth.) is a species well-adapted to humid environment but it must face the
dry season every year. Thus, the objective of this work was to evaluate gas exchange and
chlorophyll fluorescence of mulateiro young plants under water stress and recovery.
Experimental design was completely randomized with 4 treatments: control (daily
irrigated); drought (withholding water); control 2 (daily irrigated); recovery (same as
drought but daily irrigated after first measurement). Each treatment contained 6
replicates. Net photosynthesis, stomatal conductance and leaf transpiration were heavily
reduced at drought plants (81%, 76% and 87%, respectively) while partial pressure of
CO2 was not changed. However, when recovered, all those parameters were increased to
the initial level. Regarding to chlorophyll fluorescence, actual quantum efficiency,
photochemical quenching and electron transport rate at PSII were reduced at drought
treatment (54%, 45% and 54%) while non-photochemical quenching was increased
100%. These changes were capable to keep the potential quantum efficiency at the control
level (about 0,79). When recovered, all these last parameters were at the control level. In
conclusion, mulateiro plants are capable to modulate their stomata under drought
conditions, reducing gas exchange and PSII activity but maintaining their integrity.
Keywords: Mulateiro, Amazonian tree, photosynthesis, water stress, drought resistance
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Responses of Setaria viridis plants to saline stress
Thalita Massaro Malheiros Ferreira, Cecília Lima Lopes, Carlos Antonio Ferreira de Sousa, Manoel
Teixeira Souza Junior,
Universidade Federal de Lavras/ Embrapa, Faculdade Anhaguera de Brasília, Embrapa - PI, Embrapa Agroenergia/ UFLA
- DF,

Responses of Setaria viridis plants to saline stress Ferreira TMM1,2, Lopes, CL3, Sousa
CAF2, Souza Jr MT1,2 1Universidade Federal de lavras, Lavras, MG, Brazil 2Embrapa
Agroenergia, Brasília, DF, Brazil 3Faculdade Anhanguera de Brasília, Brasília, DF, Brazil
thalita.massaro@colaborador.embrapa.br Soil salinity is a major abiotic constraint
affecting crop yield in at least 20% of the worlds soils. Because of that, much research has
been conducted to develop plants with improved salinity tolerance. As a first step, the
strategy seeking to understand the effects of saline stress in model plants has been largely
adopted under laboratory scales. Setaria viridis (green foxtail) has arisen as a model for
C4 photosynthesis in this type of study. Salinity stress affects many aspects of a plant’s
physiology. In this work, we dissect the plant’s response into traits more responsive to
saline stress, which are hypothesized to be involved in the overall tolerance of the plant
to salinity. Thus, we submitted S. viridis plants in the vegetative growth stage to the doses
of 0.0; 0.2; 0.4; 0.6; 0.8 and 1.0 g NaCl/100 g of substrate. We used techniques that
measure the impact of salinity in the growing substrate and on several physiological traits.
As expected, the addition of salt to the substrate led to a proportional dose-dependent
increase in the electrical conductivity and a consequent reduction in the water potential
of the saturation extract. The effects on plants were a proportional reduction in daily
water consumption, chlorophyll, and carotenoid contents, but increased protection of the
photochemical apparatus by means of the functioning of the xanthophyll cycle, as
determined by photochemical reflectance index. Furthermore, the results show a linear
decrease in the net CO2 assimilation rate, stomatal conductance, and transpiration. The
internal CO2 concentration, in turn, decreased from the control to the lowest salt dose but
increased as the salt doses increased, adjusting better to a quadratic dose-response
equation. The sum of all effects on plants led to a linear fall in biomass. Keywords: green
foxtail, salt tolerance, osmotic stresses. Acknowledgments: to CAPES for scholarship and
FINEP (Grant 01.13.0315.03) for financial support.
Keywords: green foxtail, salt tolerance, osmotic stresses, ,
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Role of ethylene in physiological responses of Dipteryx alata to
drought
Leticia Ferreira de Sousa, Maria Clara de Andrade Pereira da Silva, Ana Paula Silva Alves, Sabrina
Emanuella da Silva Almeida, Rauander Douglas Ferreira Barros Alves, Lucas Loram Lourenço,
Paulo Eduardo de Menezes Silva, Adinan Alves da Silva, Ala
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Native plants of Brazilian savanna (cerrado) are exposed to cyclical events of drought and
present physiological adaptations that allow the survival in this environment. These
adaptations require the involvement of cellular signals such as ethylene, although studies
involving the role of phytohormones in the response of cerrado plants to drought are rare.
The objective of this study was to evaluate the influence of ethylene on Baru (Dipteryx
alata) plants exposed to water deficit (WD). Baru seedlings were submitted to the
treatments: CT (fully irrigated plants); CT + STS (irrigated plants treated with 0.2 μM
silver thiosulfate (STS - ethylene inhibitor)); WD (25% of available water in the soil);
DW+STS (25% of available water in the soil + STS). The plants remained under these
conditions for 16 days and the following parameters were evaluated: chlorophyll a
fluorescence, gas exchange and dark respiration. Exposure to drought did not affect dark
respiration or fluorescence, but decreased carbon fixation rate (A), although this effect
has been attenuated in WD+STS plants in comparison to the plants exposed only to the
WD. The maintenance of A in the WD+STS plants is related to the higher stomatal
conductance (gs) observed in this treatment. In fact, the WD+STS plants maintained gs
significantly higher than those presented by plants exposed to drought alone, evidencing
the involvement of ethylene in the stomatal closure. Consequently, plants exposed only to
drought presented greater water use efficiency. Thus, although plants treated with STS
are able to maintain a higher carbon assimilation rate in drought conditions, the efficiency
of water use is lower, which may result in excessive desiccation of tissues and premature
death of the plant. The results show, therefore, the essential role of ethylene in stomatal
closure and drought acclimatization.
Keywords: plant hormone, drought, Cerrado, ,
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Root growth and morphology of eucalypts species under different soil
phosphorus availabilities
Rafaela Gageti Bulgarelli, Carolina Loschi N. do Amaral, Igor D. de Albuquerque, Samir Bichara,
Franklin Magnum de Oliveira Silva, Paulo Mazzafera, Sara Adrián L. Andrade,
Unicamp, Unicamp, Unicamp, Unicamp, Unicamp, Esalq-USP , Unicamp,

In soils phosphate is highly immobile ion and to maximize its uptake plants may increase
root biomass allocation and promote changes in root morphology, which are among plant
phosphorus (P) starvation responses that seek to increase P use efficiency. To investigate
root responses to low P availability and plant responsiveness to external P inputs, an
experiment with five eucalypts species was performed. Seedlings of the species:
Eucalyptus camaldulensis, E. exserta, E grandis, E. crebra and Corymbia henry, were
grown in a soil with low P (4 mg kg-1 Presin) and sufficient P (8 mg kg-1 Presin) for six
months. Biometric and morphologic parameters were used to measure root changes in
these species. Growth and root morphology of young plants of all the species were
influenced by soil P availability, with consequences in biomass allocation. Except for E.
exserta, root mass fraction remained significantly constant at different P availabilities,
indicating that in these species biomass allocation toward the root was relatively
insensitive to soil P. In relation to sufficient P, under low soil P E. crebra, E. exserta and E.
grandis, showed lower average root diameter and, in E. grandis the specific root length
was higher indicating that in this species root morphology was modified in order to
improve P uptake efficiency. Although a high P uptake efficiency under P limitation was
not necessarily correlated with root allocation patterns or with root morphological traits
suggesting that other strategies to increase P uptake should occur in P-efficient eucalypt
species.
Keywords: Eucalyptus, phosphorus efficiency, root length , ,
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Salicylic acid attenuates the oxidative effects of aluminum on
Trifolium vesiculosum Savi seedlings
Gabriel Streck Bortolin, Sheila Bigolin Teixeira, Romário de Mesquita Pinheiro, Gabriele Espinel
Ávila, Carlos Eduardo da Silva Pedroso, Filipe Selau Carlos, Sidnei Deuner,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Univeridade Federal de Pelotas, Universidade Federal
de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas,

Inserted with the intention of a contribution of forage production in southern Brazilian
grasslands, species of the genus Trifolium are characterized by good productivity at an
unfavorable moment of the year: the winter. However, soils that support natural
grasslands present, in their great majority, a high saturation by Al3+, generating an
unfavorable environment to the growth of fabaceous species. Attenuator of the effects
caused by environmental stresses, the application of salicylic acid (SA) via
osmoconditioning of seeds can be a strategy to ameliorate the effects of aluminum. This
study aimed to evaluate a possible regulating role of salicylic acid in alleviating the
oxidative effects of aluminum on clover straw (Trifolium vesiculosum Savi) seedlings.
Seeds of this species were osmoconditioned in solution with absence and presence (25
μM) of SA and placed to germinate on paper moistened with solutions of 0 mM (control),
0.25 mM (moderate concentration) and 1.25 mM (high concentration) Al2(SO4)3. Seed
osmoconditioning with SA mitigated the global effects of aluminum toxicity on T.
vesiculosum. The decline in seedling growth at 10 days after exposure to Al, with
emphasis on root length and weight, was mitigated by the osmoconditioning of T.
vesiculosum seeds with SA. In agreement with the values observed in seedlings
performance, SA provided greater activity of antioxidant enzymes superoxide dismutase
and ascorbate peroxidase with the presence of Al in the moderate and high
concentrations. In addition to increase antioxidant activity, the peroxide and
malondialdehyde reduction in T. vesiculosum seedlings exposed to Al was verified with
SA.
Keywords: Clower straw, germination, seedling performance, antioxidant enzymes, lipid
peroxidation
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Screening for drought tolerance in sugarcane families
Adílson Härter, Sergio Delmar dos Anjos e Silva, Renã Moreira Araújo, Guilherme Souza Berton,
Edelclaiton Daros, Heroldo Weber, João Carlos Bespalhok, Giovani Greigh Brito, Ricardo Augusto
de Oliveira,
Universidade Federal do Paraná, Embrapa Clima Temperado, Universidade Federal do Paraná, Universidade Federal do
Paraná, Universidade Federal do Paraná, Universidade Federal do Paraná, Universidade Federal do Paraná, Embrapa
Clima Temperado, Universidade Federal do Paraná,

The occurrence of drought events has been considered a main limiting factor for crop
productivity in sugarcane. Thus, efforts should be made aiming the construction of new
plants ideotypes to face increasingly extreme climate events, minimizing its negative
effects. The objective of this work was to evaluate the drought tolerance of eight
sugarcane families grown under controlled environment. The experiment was conducted
in a greenhouse at the experimental station of the Federal University of Paraná, in
Paranavaí, PR, evaluating eight families of complete sugarcane siblings, in a randomized
complete block design with six replicates. The crosses were carried out by the Federal
University of Alagoas, in Murici, AL. The cariopses were sown in trays with substrate and
conditioned in a greenhouse. At 10 days after emergence (DAE) the seedlings were
individualized in cells with 200 cm3, filled with 95 grams of commercial substrate per cell.
At 60 DAE, the drought simulation cycles were started, with three cycles of seven days
without irrigation (drought period) with recovery interval of five day (recovery period)
between cycle. At the end of the third cycle, chlorophyll content (CPL) was measured
using a portable chlorophyllometer (SPAD-502Plus Konica Minolta®) and relative water
content (RWC), both on leaf +1. The components of the variance and genetic parameters
were estimated by the restricted maximum likelihood (REML) and the genotypic values
of the families by the best linear unbiased predictor (BLUP). The heritability values in the
broad sense for the selection of individuals were 0.153 and 0.524 for CPL and RWC
respectively, while for the average of the families it was 0.642 and 0.802, respectively. The
family RB036152 x SP93-3500 presents higher genotypic values for CPL, while for RWC
the highest genetic value was observed in the family RB946903 x RB006970. There is
genetic variability for drought tolerance in the populations evaluated in a controlled
environment.
Keywords: Saccharum spp., abiotic stress, selection strategies, mixed models, REML/BLUP
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Seed priming improves initial growth in maize cultivated on mine
tailings
Leticia Aparecida Bressanin, Ricardo Caneschi Dias, Gisele de Fátima Esteves, Kamila Rezende
Dázio de Souza, Moacir Pasqual, Paulo César Magalhães, Thiago Corrêa de Souza,
Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal
de Alfenas, Universidade Federal de Lavras, Embrapa Milho e Sorgo, Sete Lagoas, Universidade Federal de Alfenas,

Brazil suffered the most severe economic, social and environmental crisis when, on
November 5, 2015, Samarco’s Fundão dam broke down. More than 50 million m³ of
tailings were released and affected the Rio Doce watershed, covering the states of Minas
Gerais, Espírito Santo and, nevertheless, the coast of Bahia and Rio de Janeiro. Analysis of
soil samples from affected sites showed that some metals were in concentrations higher
than allowed by guidelines, presenting a huge ecological and public health problem.
Therefore, this study aimed to analyse the effects of seed priming with chitosan
derivatives on the germination and initial growth of maize (Zea mays L.) cultivated in
mine tailings, since this crop is one of the most important for Brazilian economy and is
widely cultivated in the region of Quadrilátero Ferrífero-MG - where not only Mariana’s
disaster arose, but also that of Brumadinho. Thereby, seeds of DKB390 were submitted to
priming with water, chitosan (300ppm) and chitosan derivatives (MCA+SUC, 300ppm),
compared to the control - no priming. The experiment consisted of four treatments with
five replicates of fifty seeds. The parameters analysed were: G% (percentage of
germination), IVG (index velocity of germination), shoot height, root length, chlorophyll a
fluorescence (Qy_max, maximum quantum yield of PSII photochemistry; qP,
photochemical quenching; qN, non-photochemical quenching) and content of dry
biomass. Seed priming improved the germination of seeds cultivated in mine tailings, as
well as the initial growth of the seedlings, but did not affect neither the root growth nor
the fluorescence. It was also indicated that chitosan derivatives priming increased the dry
biomass of maize seedlings subjected to the tailings. Therefore, it is concluded that the
priming can improve the physiological performance of maize under the tailings from the
Fundão dam.
Keywords: Mariana’s disaster, Zea mays L., chitosan, pre-treatment,
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Seed priming with salicylic acid induces changes in enzymatic
antioxidant activity on tomato seed germination under water
restriction
Yutcelia Carolina Galviz Fajardo, Gabriel Streck Bortolin, Fernanda Reolon, Sidnei Deuner,
Luciano do Amarante, Dario Munt de Moraes,
Universidade Federal de Pelotas, Instituto de Biologia, Departamento de Botânica, Universidade Federal de Pelotas,
Faculdade de Agronomia Eliseu Maciel, Departamento de Fitotecnia, Universidade Federal de Pelotas, Instituto de
Biologia, Departamento de Botânica, Universidade Federal de Pelotas, Instituto de Biologia, Departamento de Botânica,
Universidade Federal de Pelotas, Instituto de Biologia, Departamento de Botânica, Universidade Federal de Pelotas,
Instituto de Biologia, Departamento de Botânica,

Seed priming could be used to alleviate the depressive effects of drought stress. The aim
of this study was to evaluate the effect of osmotic conditioning with different
concentrations of salicylic acid (SA) on germination of tomato seeds at two levels of water
retention capacity (WRC). The experiment was conducted with tomato (Solanum
lycopersicum L.) cv. Gaúcho/Maçã. Seeds were first treated in AS solutions with the
following concentrations: 0; 25 and 50 μM. Then, the seeds were sown in commercial
substrate to two WRC, 20 and 100% (control), maintained in germination chambers with
photoperiod and temperature control by 48 hours (for biochemical analyses) and 14 days
(for germination count). Percentage of germination (%G), germination rate index (GRI)
and activity of antioxidant enzymes superoxide dismutase (SOD), catalase (CAT),
ascorbate peroxidase (APX) were evaluated. Lipid peroxidation (Malondialdehyde
content - MDA) and hydrogen peroxide (H2O2) content were also determined. The results
showed that the priming with 25 and 50 μM SA in drought conditions inhibited or reduced
the %G, inducing a higher SOD and APX activity, lower lipid peroxidation, as well as a
greater accumulation of H2O2, compared to the treatment of SA 0 μM. However, without
water restriction, the highest concentration of SA favored germination speed, in addition
to a higher SOD activity but did not lead to changes in MDA or H2O2 levels. It was
concluded that seed priming with SA in the concentrations studied is not shown as a viable
alternative to reduce the effects of water restriction during tomato seed germination.
Keywords: ROS, drought stress, phytohormone, Solanum lycopersicum L.,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 243 de 326

Sensitivity of sugarcane photochemistry to drought
Karine Alessandra Vitti, Rafael Leonardo De Almeida, Vinícius Sacramento Pacheco , Eduardo
Caruso Machado, Rafael Vasconcelos Ribeiro,
Instituto Agronômico de Campinas, Instituto Agronômico de Campinas, UNICAMP, Instituto Agronômico de Campinas,
UNICAMP,

In general, primary photochemistry is supposed to be resistant to water deficit, with
plants showing impairment of photochemical activity only under severe drought. Herein,
our idea was to reveal the sensitivity of the photochemical apparatus to drought in
sugarcane. Sugarcane plants cv. IACSP95-5000 were grown in pots filled with properly
fertilized soil inside a greenhouse. After six months, one group of plants continued under
well-watered conditions while the other group was subjected to water withholding for
eight days. While soil moisture was reduced from 50% to 39% after eight days without
water supplying, leaf relative water content decreased in only 10% and reached 76%. This
reduction in leaf water status was enough to caused large reduction (-37%) in the
apparent electron transport rate under high light. Such decrease in thylakoid electron
transport chain was caused by impairment of the effective quantum efficiency of PSII and
associated with down-regulation of the photochemical quenching (-33%) and upregulation of the non-photochemical quenching (+19%). Chlorophyll content was
reduced in only 7% and the light absorption by leaves decreased less than 1%. Then, poor
photochemical performance noticed under water deficit was not caused by less light
absorption. Rather, our data suggest functional damage to PSII under drought, indicating
that plants were under excessive energetic pressure without effective safety valves for
dissipating the excess of energy. Taken together, our findings reveal the photochemical
sensitivity of sugarcane to water deficit, which is a limiting factor for CO2 assimilation
under low water availability.
Keywords: drought, chlorophyll fluorescence, photochemical activity, Saccharum spp,
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Short-term nitrate application protects soybean plants against the
negative effects of flooding as efficiently as the long-term one
Cristiane Jovelina da Silva, Eduardo Pereira Shimóia, Douglas Antônio Posso, Andressa Caroline
de Lima, Luciano do Amarante,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal
de Pelotas, Universidade Federal de Pelotas,

Soil flooding is one of the main causes of agricultural losses. Diminished oxygen
availability imposes a severe energy deficit in submerged roots, triggering oxidative
stress and decreasing carbon assimilation. Here we evaluated the effect of either short- or
long-term nitrate fertilization in plants with roots submerged for ten days. To perform
this experiment, we selected nodulated plants of soybean (Glycine max L. Merril). Plants
were grown in pots containing vermiculite and watered with nutrient solution containing
KNO3 (long-term nitrate fertilization) or with nutrient solution without any source of
nitrogen (without nitrate fertilization). Half of the individuals watered with nutrient
solution without nitrogen were then watered with nutrient solution containing KNO3 for
three days before root flooding (short-term nitrate fertilization). Once plants reached the
reproductive stage, half of the plants from all three nitrogen fertilization treatments were
submerged 2 cm above the soil surface. Flooding resulted in higher contents of hydrogen
peroxide (H2O2) and lipid peroxides in the roots. It also busted the activity of superoxide
dismutase, catalase, and ascorbate peroxidase and impaired stomatal conductance,
transpiration rate and net carbon assimilation rate. Flooded plants that received nitrate
fertilization either in the short- or long-term partially restored leaf gas exchange and
reduced the content of H2O2 and lipids peroxides as well as the activity of the antioxidant
enzymes, without considerable differences between the periods of nitrate exposure. Here
we demonstrate that the nitrate supply plays a key role in the tolerance of soybean plants
against flooding and that the short-term fertilization is as effective as the long-term one.
Keywords: antioxidant system, leaf gas exchange, Glycine max, hypoxia, nitrogen fertilization
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Silicon improves the productive performance of sorghum in different
water conditions
Cleide Nascimento Campos, Roniel Geraldo Avila, Naiára Nascimento Campos, Eder Marcos da
Silva, Paulo Cesar Magalhães, Amauri Alves de Alvarenga ,
Universidade Estadual de Campinas, Instituto Federal Goiano, Universidade Estadual de Feira de Santana, Universidade
Federal de Jataí, Embrapa Milho e Sorgo, Universidade Federal de Lavras,

The silicon has emerged as a potential drought tolerance inducing agent in plants, since
besides a structural element, it can induce metabolic responses which increase drought
tolerance in several crops. Thus, this study aimed to study the effects of silicon on the
growth and production of sorghum plants under stress in pre-flowering. We observed a
reduction in height in all treatments under water deficit. However, the stressed and silicon
- fertilized plants presented similar height to those irrigated and not treated with silicon,
and even greater panicle length than the untreated plants. It was verified that the silicon
and irrigated fertilized plants showed higher height between all the treatments besides a
longer panicle length, and all those treated with silicon, regardless of the water condition,
had lower values of vegetative dry biomass. In all treatments the leaf area was reduced,
but in those treated with silicon the leaf area was 27.7% greater than in the untreated.
Under field capacity there was a 15.27% increase in the dry mass of panicle and 12.09%
in the dry mass of grains, while under water deficit the increase was 25.12% and 24.21%,
respectively. Plants treated with silicon presented a higher harvest index than those not
treated with silicon, both at water conditions. In this context, the positive effects of silicon
contributed to a higher yield of grains and, therefore, a greater tolerance to drought, and
these were also observed under field capacity. This demonstrates that silicon can improve
the productive performance of sorghum in different water conditions.
Keywords: drought, water deficit, tolerance induction, fertilization, sorgho
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Silicon supplementation induces tolerance to water deficit in sorghum
plants, increasing the growth of the root system and improving the
photosynthetic rate
Roniel Geraldo Avila, Paulo César Magalhães , Eder Marcos da Silva , Amauri Alves de Alvarenga ,
Cleide Nascimento Campos , Érica Letícia Gomes Costa , Fabiano Guimarães Silva ,
Instituto Federal Goiano - Campus Rio Verde , Embrapa Milho e sorgo , Universidade Federal de Jataí , Universidade
Federal de Lavras , Universidade Federal de Campinas , Instituto Federal Goiano , Instituto Federal Goiano ,

Silicon has emerged as a potential drought tolerance inducing agent in plants, since,
besides a structural element, it can induce metabolic responses which increase drought
tolerance in several crops. Thus, the purpose of this study was to observe the effects of
silicon on the root system architecture and morphometry of sorghum plants grown in two
soil water levels, in search to show if physiological improvements promoted by silicon are
connected to root system morphometric changes. For this purpose, the drought sensitive
genotype BRS332 was grown in a greenhouse during pre-flowering stage. It was used the
completely randomized design with four treatments and six replicates. The treatments
were field capacity (FC), water deficit (WD), field capacity + silicon (FC + Si) and water
deficit + silicon (WD + Si). Silicon was provided through fertigation in a concentration of
2mM applied to the soil in a volume of 250mL per day, for 17 days (5 days before stress
and 12 days of stress). Posteriorly, leaf hydric potential was assessed at midday, gas
exchange, photosynthetic pigments levels, root system morphometry and yield. The
silicon treatment mitigated the drought effects over the leaf hydric potential,
photosynthesis, instant carboxylation efficiency and root system morphometry of
sorghum plants. These positive effects contributed for a higher grain yield and, therefore,
higher drought tolerance. At that, it is concluded that the supplementation with Si
increases drought tolerance in sorghum plants by increasing root system growth and by
mitigating the effects of drought over photosynthesis.
Keywords: Gas exchange, Morphometric, Gas exchange. , ,
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Sodium benzoate inhibits germination, establishment and
development of rice plants
Bruno Pereira Silva, Fernanda Augusto Moschetto, Marina Fagundes Lopes, Milton Costa Lima
Neto,
IB/CLP/UNESP, IB/CLP/UNESP, IB/CLP/UNESP, IB/CLP/UNESP,

Sodium benzoate (NaB) has an estimated annual production of 60 000 tons per year, being
widely used as food and drink preservative. Despite being considered safe for human
consumption on safe concentrations, little is known about its possible phytotoxic effects
on plants. In the present study the effects of exogenous NaB were evaluated on rice
germination and seedlings establishment in a growth chamber with controlled conditions
(RU 65%, 28oC and 400 mol m-2 s-1). Rice seeds were treated with 0; 5 and 10 mM of
Nab. Results showed that increasing the concentration of NaB decreased the germination
rate, seedling growth and biomass accumulation. Also, higher concentrations of NaB
disrupted cell membrane, decreased the relative water content and degraded
photosynthetic pigments. In addition, NaB decreased photosynthesis and transpiration
with stimulating the non-photochemical quenching which was able to avoid
photoinhibition. On the other hand, the harmful effects of NaB were related with increases
in the production of reactive oxygen species (ROS), primarily H2O2. However, rice plants
exposed to 5 mM NaB were able to trigger antioxidant defenses, increasing the activities
of superoxide dismutase (SOD), ascorbate peroxidases (APX) and catalase (CAT). In
contrast, 10 mM of NaB inhibited or inactivated these enzymes, with no antioxidant
responses. Interesting to note that NaB decreased the content of reduced ascorbate,
strongly increased the concentration of oxidized ascorbate, and the total ascorbate was
decreased with exposure do NaB. Altogether, our data clearly show that NaB triggered
phytotoxicity effects in rice seedlings, impairing growth, photosynthesis and
development, primarily by disrupting redox homeostasis.
Keywords: Benzoic Acid, Oryza sativa, Phytotoxicity, ROS ,
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Soil plays an important role as an environmental filter against
invasion: a study case of Schizolobium parahyba in Cerrado soils
Wesley Costa Silva, Aldineia Buss, Rosane Angélica Reis dos Anjos, Jamir Afonso Prado-Júnior,
Ana Silvia Franco Pinheiro Moreira,
Universidade Federal de Uberlândia, Universidade Federal de Uberlândia,
Universidade Federal de Uberlândia, Universidade Federal de Uberlândia,

Universidade Federal de Uberlândia,

Biological invasions are considered one of the most serious threats for global biodiversity.
Understanding which mechanisms are related to native communities’ susceptibility to
invasion is an urgent matter. Recent studies show that soil can act as an important
environmental filter to control invasion, especially in Cerrado, usually characterized by
acid and sandy soils. Here, we compared the germination rates and initial development
(from morfo-physiological attributes) of a native species from the Atlantic Forest
(Schizolobium parahyba - guapuruvu) among three Cerrado soil types (from a
semideciduous forest, which is more similar to guapuruvu native soil, from a cerrado
stricto sensu and from an abandoned pasture). Seeds were placed into plastic pots (10
pots for each soil type) and covered with its respective soil. Seedlings germination and
growth were evaluated over 45 days to obtain height, dry biomass, photosynthetic
pigments concentration and carbohydrate contents. Plants growing in the cerrado soil
had significantly lower germination rate, ratio of ChlA/ChlB (a potential indicator of
stress) and starch concentration per leaf mass (~38% less energy stored) compared to
forest and abandoned pasture. Plants growing in the forest soil were taller (~20%) and
had more biomass (~40%) compared to other soil types. Our results suggest that cerrado
soil can be more stressful to S. parahyba than other soil types, while high performance is
expected to occur in forest soils. Schizolobium parahybae have been widely cultivated
over the Cerrado domain for economic purposes. Our results indicate that this species
have a strong potential to become invasive in native areas close to those plantations,
especially in forest physiognomies and abandoned pastures. Therefore, we suggest that
management actions over the plantations of Schizolobium parahyba are extremely
important to avoid the spread of another potential invasive species over the Cerrado.
Keywords: carbohydrate, invasive species, guapuruvu, pigment content, plant biomass
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Starch and sucrose quantification on leaves of Dicranopteris flexuosa
(Schrad.) Underw. (Gleicheniaceae) under two different light
conditions
Wagner Alefe Schiavoni, Debora Domiciano, Lissa Vasconcellos Vilas Boas, Beatriz Gonçalves
Pereira Costa, Marinês Ferreira Pires, Fabricio José Pereira,
Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal de Lavras, Universidade Federal
de Lavras, Universidade Federal de Lavras, Universidade Federal de Alfenas,

Light exposition is an abiotic stress factor which affects the primary metabolism in plants.
Dicranopteris flexuosa (Schrad.) Underw. (Gleicheniaceae) is an invasive fern species
which shows aggressive growth and occurs in different environments with different light
conditions. Alterations on the non-structural carbohydrates content may be related to the
light exposition stress, as we investigate the starch and sucrose contents on leaves of D.
flexuosa occurring in two different light conditions natural environments. Plants were
collected at morning at Quedas do Rio Bonito Ecological Park (Minas Gerais, Brazil) on
two different environments: at “Campo Rupestre”, with open vegetation where plants
grown completely exposed to sun radiation and at the Atlantic Forest, were plants grown
under canopy shading condition. The leaf dry mass was processed, and the starch and
sucrose contents quantified by the Anthrone method, using ELISA spectrophotometry
(620 nm). The data were submitted to one-way ANOVA and the Tukey test (p
Keywords: Anthrone, Light exposition, Non-structural carbohydrates, Photosynthetic
metabolism, Primary metabolism
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Studies about heat tolerance of PSII in Coffea
Tiago Vilas Boas, Alexandre Aparecido Duarte, Felipe Della Torre, José Pires de Lemos Filho,
UFMG, UFMG, UFMG, UFMG,

Coffea arabica and Coffea canephora are the two most economically important coffee
species in the world. Under unshaded conditions, plants are subject to more stressful
conditions when compared to growing in a shaded environment. Exposure to unfavorable
environmental conditions may affect the chlorophyll fluorescence parameters, which
allows the detection of damage to the photosynthetic apparatus by abiotic stress. We
aimed to evaluate heat response of coffee varieties growing under different shading
conditions. We also evaluated the effects of rapid leaf dehydration and high temperatures
on maximum quantum yield of PSII (Fv/Fm). Coffee arabica varieties Mundo Novo and
Catuaí Amarelo, and C. canephora, Conilon were evaluated. Plants were cultivated in two
shading conditions, 25% and 85% of full sunlight, kept hydrated and with a regular supply
of nutrient. The microclimate of both growth conditions was monitored from JanuaryMarch. Fv/Fm was evaluated, under laboratory conditions, on leaves with 100% and 70%
relative water content (RWC). In these hydration conditions, the heat tolerance of PSII
was evaluated using ramping and/or static temperature (49°C). Leaves with 100% RWC
of all varieties showed similar heat tolerance of PSII, regardless of growth condition.
Dehydrated Leaves of all varieties grown under higher light condition presented lower
Fv/Fm and heat tolerance, in the ramping test. At static temperature, PSII leaves of C.
arabica varieties grown on shade and with 70% RWC were more heat resistant than
hydrated leaves. However, leaves of Conilon plants growing in higher light conditions did
not present differences in thermotolerance of PSII in the static test independently of RWC.
The higher heat tolerance of PSII was observed in shaded and dehydrated leaves in this
coffee variety.
Keywords: thermotolerance, coffee, Fv/Fm, dehydration, relative water content
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Talinum paniculatum as a potential manganese phytoremediator
Gabriel Ferreira Romão, Pedro Ernesto dos Reis, Gisele de Fatima Esteves, Keila Yumi Ishii,
Juliana Leo Poloni, Thiago Corrêa de Souza, Kamila Rezende Dázio de Souza,
Universidade Federal de Alfenas, Universidade Federal De Alfenas, Universidade Federal de Alfenas, Universidade Federal
de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas, Universidade Federal de Alfenas,

Excess of heavy metals in nature may occur naturally or by anthropogenic activities.
Disasters such as the disruption of dams containing mining tailings, as occurred in
Mariana-MG in 2015, spill large amounts of metals, such as manganese, that can damage
an entire ecosystem. T. paniculatum is an unconventional vegetable of easy propagation,
which tolerance was already shown in seedlings under lead excess, being a possible
alternative for the phytoextraction of metals. In this way, the present work aimed to
evaluate the gas exchange responses and biomass accumulation T. paniculatum plants
under manganese excess. The experiment, with four replicates, was conducted using five
concentrations of manganese (0; 1; 5; 10; 50 mg L-1) applied weekly on the substrate
throughout 28 days. The gas exchanges and the chlorophyll content were evaluated
before the application of metal solution and at the end of the experiment, when the plant
biomass was accessed. Data was evaluated by analysis of variance and test of averages at
5% of probability. There was no variation of photosynthesis and transpiration between
treatments, however, throughout time a higher water use efficiency was observed. For
SPAD index there was no significant statistical difference, indicating that the chlorophyll
levels did not change among treatments. Also, shoot dry biomass showed no statistical
difference between the treatments, while it was observed a reduction of the root biomass
in response to the increase in manganese concentration. It can be said that T. paniculatum
is a possible candidate for phytoremediation under manganese excess, once gas
exchanges were not affected and only root biomass was decreased by this condition.
Keywords: heavy metal, toxicity, gas exchange, biomass,
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The effect of aluminum on stomatal conductance in Al accumulator
Qualea cordata plants
Felipe Della Torre, Ana Kelly Gomes de Oliveira, Marcel Giovanni Costa França , Alexandre
Aparecido Duarte,
Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais,
Universidade Federal de Minas Gerais,

Aluminum (Al) hyperaccumulator behavior is known in the Cerrado species and for such
species Al is considered beneficial. Studies have already showed Al accumulation on
chloroplast, demonstrating the hyper-tolerance of these plants, but interferences on
photosynthetic processes are poorly known. To evaluate the photosynthetic changes
unleashed by Al, Qualea cordata (Vochysiaceae) plants were grown in three Al
concentrations (0, 800 and 1600 µmols of AlCl3) in 3L pots containing half strength
Watanabe and Osaki (2001) hydroponic solution with pH adjusted to 4.0 with KOH and
HCL for 90 days. Gas exchange light curves were made with an infrared gas analyzer
(IRGA) and results were analyzed with non-linear regressions model, according to Lobo
et al. (2013). From the light curves, the light compensation point (Icomp), dark respiration
(Rd), maximum gross assimilation (Pgmax), light saturation point (Imax) and maximum
quantum yield (φ) were obtained. Besides light curves, a punctual analysis with
saturating light was performed to evaluate the growing conditions through the
parameters of net assimilation (A), stomatal conductance (gs), transpiration (E) and
intercellular carbon concentration (Ci). Data were analyzed by one-way ANOVA and the
means compared by Tukey test. The light curve results showed significant differences
between control plants and plants subjected to 1600 µmols of Al for Pgmax (10.75 and 16
µmol CO2 m-2 s-1) Imax (214.75 and 401 µmol (photon) m-2 s-1) and φ (0.028 and
0.038). The punctual measurements showed significant differences only for control plants
in relation to 800 and 1600 µmols of Al for A (6.7, 9.9 and 11.3 µmol CO2 m-2 s-1) and
between control plants and 1600 for gs (0.045 and 0.101 mol m-2 s-1), E (1.14 and 2.34
mmol H2O m-2 s-1) and Ci (143 and 190 mmol mol-1). All parameters that showed
significant differences are strictly linked to gs, meaning that all variations detected could
be the effect of Al influencing directly on stomatal aperture.
Keywords: Gas exchange, metal acclimation, photosynthesis, ,
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The influence of microorganisms on the growth and gas exchanges in
Cassia grandis L. growing on iron mining waste
Leticia Paiva de Matos, Heloísa Monteiro de Andrade, Claudio Sérgio Marinato , Isabelle
Gonçalves de Oliveira Prado, Maria Catarina Megumi Kasuya, Daniel Gomes Coelho, Juraci Alves
de Oliveira,
Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de
Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa,

The iron mining industries generate high metal level tailings content that can contaminate
ecosystems and to limit plant growth. This work purpose to evaluate the effects of heavy
metal accumulation on the growth and gas exchange in Cassia grandis associated to
microorganisms cultivated at mining tailings. C. grandis seeds were germinated in washed
sand and transplanted to a commercial substrate tube, containing or not microorganisms.
Afterwards, the samples were transferred to bags containing mining tailings and kept into
a greenhouse for four months in four groups (these groups distinguish themselves only
by the inoculum type which were added to the plants prior to the planting in tailings):
without inoculum (T1 ), native forest soil inoculum (T2), tailing inoculum (T3), tailing
with laboratory microorganism culture (T4). Different microorganism inoculum
treatments did not affect the allometric values, metal levels and photosynthetic rates. The
inoculated plants height/ diameter ratio did not differ among the samples and the blank
sample. Low photosynthesis rates were observed in all samples that can be explained by
the tailing high degree of compaction, which reduced the water availability due to high
metal levels that can cause oxidative stress and to alter plants metabolism. The data
obtained allows to conclude that different microorganism inoculum did not influence the
growth and gas exchange of C. grandis that were more affected by physical and chemical
mining tailings characteristic.
Keywords: Phytoremediation, Arbuscular mycorrhizal fungi, mining waste, ,
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The influence of water deficit on gas exchange parameters in a
medicinal plant occurring in the brazilian semiarid region
Luiz Palhares Neto, Lindomar Maria de Souza, Natália Maria Corte Real de Castro, Terezinha de
Jesus Rangel Camara, Cláudia Ulisses de Carvalho Silva,
UFRPE, CETENE, Centro Universitário Brasileiro, UFRPE, UFRPE,

Soil water deficit can directly influence photosynthetic rates, reducing the growth of plant
species. In the present study, we investigated the gas exchange responses of the medicinal
plant Lippia grata Schauer to water deficit. Lippia grata Schauer stakes were immersed in
water for 24 hours and then transferred to an indole-3-butyric acid (IBA) solution. The
cuttings were then planted in a mixture of sand and sheep manure. Two months after
planting, the plants were submitted to two treatments regarding the availability of water:
irrigation (80% of maximum water holding capacity) and total suspension of irrigation
for 15 days. After this period each 5 days (5, 10, 15, 20 and 25 day), the plants were
rehydrated for 10 days. An infrared gas analyzer (IRGA) model 6400 (Li-COR, Lincoln, NE,
USA) was used to obtain gas exchange parameters (stomatal conductance [gs],
transpiration [E], net photosynthesis [A], leaf temperature - [oC], ratio of intercellular to
ambient CO2 concentrations [Ci/Ca] and intrinsic water use efficiency [A/gs]). The data
were submitted to T test at 5% probability and the program used was Program R. The
water deficit caused a reduction in the gas exchange parameters (gs, E and A), while the
leaf temperature and the internal and external ratio of CO2 concentration (Ci/Ca)
increased. Droughted plants showed greater intrinsic efficiency of water use (A/gs) on
day 10 of the deficit. During rehydration, the plants submitted to water deficit recovered
all variables analyzed. The rapid recovery of photosynthetic rates is considered an
important strategy for survival in arid environments. It is concluded that the water deficit
promotes the reduction of photosynthetic parameters of Lippia grata, but the species
presents a rapid recovery after the suspension of water stress.
Keywords: Lippia grata, Drought, Photosynthese, IRGA, Transpiration
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The modulation of the antioxidant system in plants of Lippia grata
submitted to the water deficit
Luiz Palhares Neto, Lindomar Maria de Souza, Marciana Bizerra de Morais, Cynthia Cavalcanti de
Albuquerque, Cláudia Ulisses,
Universidade Federal Rural de Pernambuco, Universidade Federal Rural de Pernambuco, Universidade do Rio Grande do
Norte, Universidade do Rio Grande do Norte, Universidade Federal Rural de Pernambuco,

Soil water deficit can promote secondary plant stress known as oxidative stress. Plants
under these conditions can modulate their enzymatic antioxidant system. In the present
study, we investigated the responses of the antioxidant system of the species of medicinal
importance, Lippia grata Schauer to the water deficit. Lippia grata stakes were immersed
in water for 24 hours and then transferred to an indole-3-butyric acid solution. The
cuttings were then planted in a mixture of sand and sheep manure, 1/1 ratio. Two months
after planting, the plants were submitted to two treatments in relation to the availability
of water: irrigation (capacity of 80% of the pot) and total suspension of the irrigation for
15 days. After this period each 5 days, the plants were rehydrated for 10 days. The activity
of the enzymes superoxide dismutase (SOD), ascorbate peroxidase (APX) and catalase
(CAT) were determined. The content of hydrogen peroxide (H2O2) and lipid peroxidation
(MDA) were evaluated. The data were submitted to the T test by software R. The H2O2
and MDA levels were elevated in the plants on the 15th day of water deficit. Plants under
water deficit increased SOD activity on the 10th day and CAT on the 10th and 15th day
under stress. SOD acts on the dismutation of the superoxide radical (˙O2-) generating
hydrogen peroxide (H2O2), which, in turn, serves as a substrate for the CAT and APX
enzymes. During rehydration, the plants submitted to water deficit reduced the activities
of the enzymes and contents of H2O2 and MDA. While the control plants showed an
increase in the activity of the enzymes during the rehydration, however the levels of MDA
remained controlled. It is concluded that the water deficit promotes the modulation of the
antioxidative system by increasing the activity of some enzymes in plants of Lippia grata.
Keywords: Medicinal plant, Enzymes, ROS, lipid peroxidation,
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The regulation of P700 is an important photoprotective mechanism to
NaCl-salinity in Jatropha curcas
João Victor Abreu Cerqueira, Joaquim Albenísio Gomes Silveira, Fabrício Eulálio Leite Carvalho,
Milton Costa Lima Neto,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, IB/CLP/UNESP,

Salinity commonly affects photosynthesis and crop production worldwide. Salt stress
disrupts the fine balance between photosynthetic electron transport and the Calvin cycle
reactions, leading to over-reduction and excess energy within the thylakoids. The excess
energy triggers reactive oxygen species (ROS) overproduction that causes
photoinhibition in both photosystems (PS) I and II. However, the role of PSI
photoinhibition and its physiological mechanisms for photoprotection have not yet been
fully elucidated. In the present study, we analyzed the effects of 15 consecutive days of
100 mM NaCl in Jatropha curcas plants, primarily focusing on the photosynthetic electron
flow at PSI level. We found that J. curcas plants have important photoprotective
mechanisms to cope with the harmful effects of salinity. We show that maintaining P700
in an oxidized state is an important photoprotector mechanism, avoiding ROS burst in J.
curcas exposed to salinity. In addition, upon photoinhibition of PSI, the highly reduced
electron transport chain triggers a significant increase in H2O2 content which can lead to
the production of hydroxyl radical by Mehler reactions in chloroplast, thereby increasing
PSI photoinhibition.
Keywords: photosystem I, photoinhibition, photoprotection, ,
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Toxic elements from mining tailing: effects on elemental composition
and gas exchange in Cassia grandis L.
Claudio Sergio Marinato, Leticia Paiva de Matos, Heloisa Monteiro de Andrade, Daniel Gomes
Coelho, Vinicius Melo da Silva, Pedro Henrique Santos Neves, Juraci Alves de Oliveira,
Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de
Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa, Universidade Federal de Viçosa,

Residues disposed by mining activities contains several toxic elements as heavy metals
and arsenic (As). Despite this, knowledge of the toxic effects of associated metals in plants
is still poorly understood. Plants, such as Cassia grandis, can be used to phytoremediate
and revegetate contaminated areas by heavy metal(loid)s. The main objective of this
research was to evaluate the effects of metals and As pool on elemental accumulation and
gas exchange in Cassia grandis. Seedlings were grown in plastic pots containing 2 L Clark’s
nutrient solution ½ ionic strength, pH 6.5and subjected to three treatments: Control:
nutrient solution only; concentration pool 1(CP1): Fe (20 μg.mL-1), Mn (20 μg.mL-1), Zn
(4 μg.mL-1), Pb (1.5 μg.mL-1), Cd (1.5 μg.mL-1) and As (1.5 µg.mL-1); concentration pool
2 (CP2): Fe (300 µg.mL-1), Mn (300 µg.mL-1), Zn (20 µg.mL-1), Pb (20 µg.mL-1), Cd (3
µg.mL-1) e As (3 µg.mL-1), for 48 hours. The Fe, Mn and Zn contents in the leaves were
higher than in the roots of the C. grandis plants in the treatments CP1 and CP2, but As and
Pb were retained in the roots, resulting little translocation to the leaves. No Cd contents
were detected in the leaves indicating absence of translocation of this metal. Although
most toxic metal(loid)s have been retained in the roots, the gas exchange rates was
reduced in both CP1 and CP2-grown plants, with stomatal conductance close to zero. This
clearly indicates a diffusional CO2 limitation due to a root signal, that triggers stomatal
closure and negatively impacts photosynthesis. Together, the results indicate that
exposure to the toxic elements promoted damage to the C. grandis plants, but also
demonstrate some tolerance by this specie to prevent heavy metals and arsenic toxicity.
Keywords: Heavy metals, photosynthesis, phytoremediation, ,
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Transcriptomic feature and gene coexpression networks underlying
the desiccation tolerance responses in two filmy ferns from
Hymenophyllaceae.
Enrique Ostria-Gallardo,
Center of Advanced Studies in Arid Zones,

Filmy-ferns (Hymenophyllaceae) are poikilohydric, homoiochlorophyllous, desiccationtolerant (DT) epiphytes. They can colonize lower and upper canopy environments of
humid forests. Filmy-ferns desiccate rapidly (hours), contrasting with DT angiosperms
(days/weeks). We hypothesized that fast-desiccating filmy-ferns limit their dehydration
response to gene repression and favors gene induction upon rehydration. A comparative
transcriptomic analysis with an artificial neural network was done on Hymenophyllum
caudiculatum (lower canopy) and Hymenophyllum dentatum (upper canopy), showing
slow (SD) and fast (FD) desiccating rates, respectively, during a desiccation/rehydration
cycle. Raw reads were assembled into 69,599 transcripts for H. dentatum and 34,726
transcripts for H. caudiculatum. Few transcripts showed significant changes in differential
expression (DE). H. caudiculatum had ca. twice DE genes than H. dentatum and higher
proportion of increased-and-decreased abundance of genes occurs during dehydration.
In contrast, the abundance of genes in H. dentatum decreased significantly when
transitioning from dehydration to rehydration. According to the artificial neural network
results, H. caudiculatum seems to enhance osmotic responses and phenylpropanoid
related pathways, whereas H. dentatum, enhanced protection against oxidative damage
and high light stress. These findings suggest a relationship between the species-specific
response to desiccation-rehydration with respect to their preferred microhabitats they
occupy in nature.
Keywords: Hymenophyllaceae, resurrection filmy ferns, poikilohydric, temperate rainforest,
gene expression
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Transgerational physiological analysis of sugarcane under water
deficiency
Adriana Lima Moro, Rafael Rebes Zilliani, Alexandrius de Moraes Barbosa , Viviani Cacefo ,
GUSTAVO MAIA SOUZA,
UNOESTE, UNOESTE, UNOESTE, UNOESTE, UFPel,

There is evidence that plants subjected to different and subsequent types of stress can
respond more quickly and effectively when exposed to future stress. In addition, plants
regenerated from tissue culture may exhibit more efficient responses in future
generations. In this sense, physiological responses to water deficit in sugarcane cultivars
that experienced exposure to previous stress events is relevant in the context of the
search for new technologies. Therefore, the objective of this work was to evaluate the
physiological performance of somaclones of the sugarcane cultivar SP803280 produced
in vitro and submitted to water deficit in the previous generation. In this way, clonal
plants regenerated from embryogenic calluses were submitted to water deficit again (2nd
clonal generation). The experimental design was completely randomized, being two
water regimes, 100% and 30% of the daily replenishment of transpired water in relation
to the field capacity. The somaclones of the cultivar SP803280 that previously had been
submitted to water deficiency, presented better physiological responses through water
stress, resulting in greater accumulation of biomass. The plants that experienced the
water stress situation in the previous generation presented greater tolerance to water
deficiency when exposed again, in which a stress memory process occurred. Epigenetic
mechanisms may be involved in the physiological responses of clonal plants.
Keywords: Drought stress, Somaclones, Saccharum spp, ,
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Transient fluorescence emission kinetics of Chlorophyll a in
Theobroma cacao subjected to flooding conditions
Guilherme Augusto Rodrigues de Souza, Basílio Cerri Neto, Rizia Joyce Costa , Fernanda Rodrigues
Nunes e Silva, Laísa Zanelato Correia, Thayanne Rangel Ferreira, Sara Dousseau Arantes, José
Altino Machado Filho, Eliemar Campostrini, Carlos Albert
Universidade Estadual do Norte Fluminense, Universidade Federal do Espírito Santo, Instituto Capixaba de Pesquisa,
Assistência Técnica e Extensão Rural, Universidade Federal do Espírito Santo, Universidade Estadual do Norte Fluminense,
Universidade Federal do Espírito Santo , Instituto Capixaba de Pesquisa, Assistência Técnica e Extensão Rural, Instituto
Capixaba de Pesquisa, Assistência Técnica e Extensão Rural, Universidade Estadual do Norte Fluminense, CEPLAC,

Transient fluorescence emission kinetics of Chlorophyll a in Theobroma cacao subjected
to flooding conditions Souza GAR1, Cerri Neto B2, Costa RJ3, Silva FRN2, Correia LZ1,
Ferreira TR2, Dousseau S3, Machado Filho JA3, Campostrini E1 1Universidade Estadual
do
Norte
Fluminense,
Campos
dos
Goytacazes-RJ,
Brazil,
guilherme.rodrigues@edu.uniube.br; 2Universidade Federal do Espírito Santo, VitóriaES, Brazil; 3Instituto Capixaba de Pesquisa, Assistência Técnica e Extensão Rural,
Linhares-ES, Brazil; Theobroma cacao is a widely cultivated species in Brazil and has a
high economic return, however, most of its crops are implanted in areas of possible flood
occurrence for short to long term periods, which may compromise the photosynthetic
performance of the plants. investigated in a sensitive and non-destructive way from
analyzes of the chlorophyll fluorescence emitted by the plants. Based on this
consideration, the objective of this work was to evaluate the effect of flooding on the
emission kinetics of chlorophyll a fluorescence in cocoa plants submitted to 0, 2, 4 and 8
days of flooding. Three plants were used for each treatment, in which 2 readings per plant
were made, using Handy-PEA. The obtained data were interpreted and normalized
through a methodology proposed for standardization of the parameters. It was verified
that the plants when submitted to different periods of flooding remained
photosynthetically active, presenting characteristic polyphase curve. However, the plants
submitted to 4 and 8 days of flooding presented a curve with a greater increase of Fo,
indicating that these flooding periods caused damage to the electron transport flux,
indicating also an inhibition of part of the FSII reaction center. A positive ΔVOP was
observed in the plants submitted to flooding periods of 2, 4 and 8 days, triggering in the
photosystem a cumulative effect of QA in the reduced state (QA-) compromising the
probability of an electron moving to the QB. The permanence of the plants under flood
conditions impairs the functioning of the photosynthetic apparatus, which in the long run
can reduce the photosynthetic rate of the plants, causing the lower accumulation of dry
mass and the decrease of its development. Keywords: Cacao, Water stress
Acknowledgments: UENF, INCAPER, CEPLAC, CAPES, CNPq and FAPERJ.
Keywords: Cacao, Water stress, , ,
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Use of disaccharides as inducers of water deficiency tolerance in
Glycine max (L.) Merrill
Débora Cristina Rodrigues Gonçalves, Suzana Chiari Bertolli, Adriana Lima Moro,
Universidade do Oeste Paulista, Universidade do Oeste Paulista, Universidade do Oeste Paulista,

The performance of soybeans may be limited depending on the environmental variations,
especially water deficiency. The accumulation of compatible osmolytes (sucrose and
maltose) in plant cells can contribute to the maintenance of water potential and leaf gas
exchange (photosynthesis and stomatal conductance). The objective of this project was to
evaluate the influence of the exogenous application of two monosaccharides on the gas
exchange and fluorescence of chlorophyll a in soybean plants submitted to water
suspension and rehydration. Soil plants at the phenological stage V4 were submitted to
two irrigation conditions (100% of field capacity and with suspension of irrigation) and
then leaf applicationin a single dose in the volume of 150 liters ha -1 solution of sucrose
(S, 140mM dose), maltose solution (M, 30Mm dose) and with distilled water (control
treatment). The photosynthetic parameters of all the treatments were evaluated when the
water potential of the plants in suspension of the control treatment reached the -1.0 MPa
water potential. Then the suspension plants were rehydrated after 48h new analyzes
were performed. The results indicated that all parameters of gas exchange
(photosynthesis, stomatal conductance, CO2 internal concentration and transpiration)
and PSII efficiency were reduced by the water suspension compared to the irrigated
plants, regardless of the treatments tested (S, M and control) . After rehydration the
parameters were recovered except for the stomatal conductance of the plants under
application of M, which was significantly lower than the control. The disaccharides did not
influence the tolerance of the plants to the water suspension, considering the gas
exchange parameters tested. However, the non-recovery of stomatal conductance in
plants subjected to maltose application indicates that this disaccharide kept the stomata
closed after the stress event.
Keywords: sucrose, maltose, soy, ,
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Using metabolomics to reveal physiological strategies of citrus
rootstocks under water deficit
Simone Ferreira da Silva, Marcela Trevenzoli Miranda, Adilson Pereira Domingues Júnior, Camila
Pinto da Cunha, Juliana Aparecida Aricetti, Camila Caldana, Eduardo Caruso Machado, Rafael
Vasconcelos Ribeiro,
UNICAMP, IAC, UNICAMP, UNICAMP, CNPEM, Max Planck, IAC, UNICAMP,

Using metabolomics to reveal physiological strategies of citrus rootstocks under water deficit
Silva SF1, Miranda MT2, Domingues-Júnior AP1, Cunha CP3, Aricetti JA4, Caldana C5, Machado
EC2, Ribeiro RV1 1 University of Campinas (UNICAMP), Institute of Biology, Department of
Plant Biology, Laboratory of Crop Physiology, Campinas, SP, Brazil. sifsil@yahoo.com.br 2
Agronomic Institute (IAC), Center R&D in Ecophysiology and Biophysics, Laboratory of Plant
Physiology “Coaracy M. Franco”, Campinas SP, Brazil. 3 University of Campinas (UNICAMP),
Laboratory of Genomics and bioEnergy (LGE), Institute of Biology, Department of Genetics,
Evolution, Microbiology and Immunology, Campinas, SP, Brazil. 4 Brazilian Center for
Research in Energy and Materials (CNPEM), Brazilian Bioethanol Science and Technology
Laboratory (CTBE), Campinas, SP, Brazil. 5 Max Planck Institute of Molecular Plant
Physiology, Potsdam, Germany. Abstract The aim of this study was to compare the metabolite
profiles of three citrus rootstock species subjected to water deficit and rehydration. Valencia
sweet orange [Citrus sinensis (L.) Osbeck] plants were grafted on Swingle citrumelo (Citrus
paradisi Macf. x Poncirus trifoliata L. Raf.), Rangpur lime (Citrus limonia Osb.) or Sunki
mandarin (Citrus sunki Hort. ex Tanaka) and grown under 80% (control) or 25% (water
deficit) of the maximum water holding capacity of substrate. After 33 days of water deficit,
plants were rehydrated for six days. The identification of polar primary metabolites in leaves
and roots was performed by Gas-Chromatography combined with Mass Spectrometry (GCTOF-MS). Among amino acids, organic acids and sugars, 61 and 50 metabolites were affected
by water deficit in roots and leaves, respectively. Some changes were common in all three
rootstock combinations. However, Rangpur lime roots were more affected in their metabolite
profile as compared to the other rootstocks under water deficit, being the only rootstock to
show reduction in the concentration of 11 metabolites (tryptophan, benzoate, 4hydroxybenzoate, ferulate, aspartate, nicotinate, tetratecanoate, maleic acid, adenine,
hydroxypiridine and uracil). While Swingle citrumelo roots accumulated more histidine,
Rangpur lime roots accumulated arginine and Sunki mandarin roots had a buildup of maltose
and trehalose under low water availability. In leaves, raffinose accumulated in Valencia sweet
orange, regardless the rootstock. After rehydration, leaves and roots of plants grafted on
Swingle citrumelo and Sunki mandarin showed similar metabolite profiles as compared to
their controls. On the other hand, Rangpur lime had a different response to rehydration and
accumulated arginine in roots and asparagine in leaves. As Rangpur lime is tolerant to
drought, our results suggest that metabolic adjustments conferring such tolerance are related
to down-regulation of some metabolic pathways (eg. shikimic acid) during water deficit and
to up-regulation of nitrogen metabolism and transport after rehydration.
Keywords: Rangpur lime, metabolome, drought tolerance, primary metabolism, GC-MS
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Using seed mix to improve soil traits in degraded areas of Espírito
Santo State, Brazil
Marcel Merlo Mendes, Ana Carolina Ross, Vinicius Fonseca dos Santos, Igor Damasceno Pires
Pereira, Fábio Ribeiro Pires, Luis Fernando Tavares de Menezes, Adriano Alves Fernandes,
Frederico Santos Machado, Daniela Cassol, Antelmo Ralph Falqueto,
Federal University of Espírito Santo, Federal University of Espírito Santo, Federal University of Espírito Santo, Federal
University of Espírito Santo, Federal University of Espírito Santo, Federal University of Espírito Santo, Federal University
of Espírito Santo, Petrobras Research Center, University of California, Federal University of Espírito Santo,

Brazil is strongly dependent on non-renewable energy resources and the exploitation of
these resources generates an environmental impact. Although the environments are
resilient, the severity and size of the impact may make it impossible to natural recovery.
Thus, techniques used in order to improve the soil geochemical characteristics can
improve plant traits in degraded areas. Here, we examined the ecophysiological traits of
Schinus terebinthifolius Raddi grown in distinct soil treatment previously scarified: P1
(no seed mix) and P2 (with seed mix of grass, legume and crucifer species). The
experiment was developed in clay extraction area demanded in the earthmoving of oil and
natural gas production units (São Mateus City, Espírito Santo State-Brazil). The
experimental plantation was laid out in an area of 32x5 m, using a randomized block
design consisting of four blocks, each subdivided into 2 plots (20m2). The measurements
were made after 6 months of planting, using a Plant Efficiency Analyzer (Handy-PEA,
Hansatech). The photochemical efficiency (Fv/F0) was negatively related to leaf mass per
unit leaf area - LMA (r= -0.60). In contrast, the performance index (PIABS) values showed
strong negative correlation (r= -0.9) with the values obtained for absorption energy flux
per reaction center - RC (ABS/RC) and heat dissipation (DI0/RC). The treatment using
seed mix improved the photochemical efficiency of plants (Fv/F0 e PIABS), while plants
growing without mix (P1) presented higher ABS/RC, DI0/RC and LMA. This study permits
us suggest that the use of seed mix improves the geochemical characteristics of soil,
reducing soil compactation and making available more nutrients, as verified by low LMA
values obtained in P2 compared to P1. Low LMA indicates lower leaf construction cost
based mainly carbon. Prezado revisor, o resumo está correto. A escarificação de que trata
o texto é do solo, realizada em solos muito compactados. Abaixo segue uma breve
definição. Escarificação do solo, que é um método de preparo da terra baseado no
rompimento do solo através da penetração de hastes mecânicas, com a utilização de um
equipamento agrícola denominado “escarificador”.
Keywords: Chlorophyll a fluorescence, ecological strategies, petroleum, ,
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Variations in carbohydrate content in Acanthostachys strobilacea
(Schult. & Schult.f.) Klotzsch (Bromeliaceae) plants submitted to
drought stress
Victória Alves Moreira, Fernanda de Oliveira Menezes, Athos Poli Rigui da Silva, Catarina
Carvalho Nievola , Marília Gaspar,
Insituto de Botânica de São Paulo, Insituto de Botânica de São Paulo, Insituto de Botânica de São Paulo, Insituto de
Botânica de São Paulo, Insituto de Botânica de São Paulo,

Acanthostachys strobilacea is an epiphytic bromeliad found in Brazilian biomes Mata
Atlântica and Cerrado. Drought is a limiting factor for plant development and may have
more intense effects on epiphyte species, since any change in precipitation patterns can
lead to water scarcity. Besides the reduction of stomatal conductance, the osmotic
adjustment is one of the main mechanisms for plant survival under water stress
conditions, especially in young plants. Soluble carbohydrates can act as key compounds
for this osmotic adjustment under water deficit conditions. Therefore, we performed
biometric analyzes coupled to soluble sugars and starch quantification in young A.
strobilacea plants (3-month-old) in response to short-term drought stress. Half of the
plants were watered daily (control) whereas the other half (drought) was subjected to
water withholding for 8 days, following rehydration on days 9 and 10. Biochemical
analyzes were done at days 4, 8, 9 and 10 at two time-points: 1 hour after sunrise and 1
hour before sunset. In general, the soluble sugars and starch content were higher in
control plants at both evaluated times, whereas plants submitted to drought showed
marked differences only after 8 days without watering, where the starch level came to
zero and sugar levels remained low. The rehydrated plants showed a gradual recovery on
their sugar and starch levels but didn’t reach the potential of the control plants. The
results showed that there is a correlation between sugar levels and plant response to
water shortage. Since this is a short-term experiment, the results were very encouraging
and could serve as a basis for future long-term analyzes.
Keywords: organic solutes, osmoregulation, sugars content, water deficit tolerance,
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Wild rice species as potential resistance source against
Schizotetranychus oryzae (Acari: Tetranychidae) mite infestation
Giseli Buffon, Édina Aparecida dos Reis Blasi, Thainá Inês Lamb, Janete Mariza Adamski, Joséli
Schwambach, Felipe Klein Ricachenevsky, Amanda Bertolazi, Vanildo Silveira, Mara Cristina
Barbosa Lopes, Raul Antonio Sperotto,
Universidade do Vale do Taquari - UNIVATES, Universidade do Vale do Taquari - UNIVATES, Universidade do Vale do
Taquari - UNIVATES, Universidade Federal do Rio Grande do Sul (UFRGS), Universidade de Caxias do Sul (UCS),
Universidade Federal de Santa Maria (UFSM), Universidade Estadual do Norte Fluminense (UENF), Universidade Estadual
do Norte Fluminense (UENF), Instituto Rio-Grandense do Arroz (IRGA), Universidade do Vale do Taquari - UNIVATES,

Cultivated rice (Oryza sativa L.) species are frequently exposed to multiple stresses,
including Schizotetranychus oryzae mite infestation. Rice domestication has narrowed
the genetic diversity of the species, reducing the stress resistance and leading to a wide
susceptibility. Therefore, wild rice species present an alternative to search for this lost
variability. Aiming to observe the response of two wild rice species (Oryza barthii and
Oryza glaberrima) and two Oryza sativa cultivars (Nipponbare and f. spontanea) to S.
oryzae infestation, methodology was composed of agronomic, physiological and
molecular analyses. Surprisingly, analyzes of leaf damage, histochemistry and chlorophyll
fluorescence showed that the wild species present higher level of leaf damage, increased
accumulation of H2O2, enhanced cell death and lower photosynthetic capacity when
compared to O. sativa cultivars under infestation conditions. Infestation did not affect
plant height, but decreased tiller number, except in Nipponbare cultivar, whose
development was not affected. Infestation also caused the death of wild plants during the
reproductive stage, unlike O. sativa cultivars, which were able to tolerate stress and
produce seeds. While infestation did not affect the mass of 1,000 seeds in both O. sativa
cultivars, the number of panicles per plant was affected only in cultivar f. spontanea, and
the number of seeds/seed length were increased only in Nipponbare cultivar. We are
currently performing proteomic analysis to compare wild O. barthii and cultivated O.
sativa Nipponbare under infested condition, to better understand the mite tolerance
mechanisms employed by the cultivated rice.
Keywords: plant physiology, biotic stress, tolerance, herbivory,
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Zinc sulphate, Potassium phosphite and Hydrogen sulphide foliar
application mitigates water deficit, maintains photosynthesis and
influences amino acid levels in soybean plants
Priscila Ferreira Batista, Caroline Müller, Andrew Merchant, David Fuentes , Robson Oliveira
Silva Filho, Alan Carlos Costa,
Instituto Federal Goiano – Campus Rio Verde, Rio Verde-Go, Instituto Federal Goiano – Campus Rio Verde, Rio Verde-Go,
The University of Sydney, Centre for Carbon Water and Food, NSW, The University of Sydney, Centre for Carbon Water and
Food, NSW, Instituto Federal Goiano – Campus Rio Verde, Rio Verde-Go, Instituto Federal Goiano – Campus Rio Verde, Rio
Verde-Go,

Soybean is cultivated worldwide due to its high protein and oil content in seeds. Soybean
yield is greatly influenced by water deficit which is experienced in many environments
and expected to increase under future climate scenarios. The aim of this study was to
evaluate physiological and metabolic changes in soybean plants, in R1 stages, exposed to
water deficit and treated with potentially stress ameliorating compounds zinc sulphate
(ZS), potassium phosphite (PP) and hydrogen sulphide (HS). Treatments consisting of a
factorial design encompassing control (well watered) and water deficit (WD - 50%
maximum water holding capacity) along with applications of either ZS, PP and HS were
established (n = 5). Gas exchange was measured to determine the net photosynthetic rate
(A), stomatal conductance (gs) and transpiration rate (E) with concurrent quantification
of free amino acids. Application of the compounds maintained A compared to soybean
plants under water deficit yet gs declined. Plants treated with the compounds and
exposed to water deficit, showed a significant increase in proline, methionine,
phenylalanine and tryptophan levels, which was not evident in plants submitted only to
water deficit. The application of HS+WD increased serine and threonine levels (> 20%),
in relation to plants exposed only to water deficit. The application PP+WD had the highest
values of leucine in plants. In contrast, glutamic acid were higher in plants submitted to
HS and PP. The compounds shown to be efficient in mitigation of drought effects in
soybean plants by maintaining photosynthetic rate.
Keywords: Glycine max, drought, photosynthetic rate, foliar fertilizer, proline
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A systems biology approach to study secondary cell wall deposition
and lignin metabolism in C4 grasses
Igor Cesarino,
Universidade de São Paulo,

Secondary cell walls (SCW) account for the majority of total plant biomass and, as mostly
composed of polysaccharides, constitute a promising source of fermentable sugars for the
production of biofuels and biomaterials. However, the presence of the aromatic polymer lignin
largely precludes the release of fermentable sugars during enzymatic hydrolysis of cell wall
polysaccharides in the biorefinery. Therefore, it is essential to unraveling the molecular
mechanisms underlying lignin metabolism in order to better exploit the potential of
lignocellulosic biomass. In the context of the bioeconomy, grasses emerge as a prominent
lignocellulosic feedstock due to their high yield potential for biomass production. Still, many
aspects of lignin metabolism in grasses, including transcriptional regulation, biosynthesis and
polymerization, remain poorly understood. Moreover, grasses differ considerably from eudicots
in vascular patterning and cell wall composition, suggesting the presence of many grass-specific
molecular and biochemical mechanisms that are not found in eudicots and whose knowledge
cannot be extrapolated from data obtained with eudicot model plants. Here, we report on the
establishment and characterization of two model systems to facilitate the study on SCW
deposition and lignin metabolism in C4 grasses. First, cell wall analyses, phenolic profiling and
RNAseq were performed along an elongating sorghum internode, which represents a powerful
system to study SCW deposition because it is formed by different developmental zones with
increasing amounts of SCW. Along the elongating internode, lignin and cellulose amounts
increased from bottom to top and major metabolic shifts in the phenolic metabolism were
observed. In addition, RNAseq revealed clusters of genes with similar expression patterns along
the developmental gradient, allowing the identification of genes with so far unknown function that
are co-expressed with lignin biosynthetic genes. These genes are top candidates to also play a role
in lignification in grasses. Second, a xylogenic culture was developed for sugarcane, in which
suspension cells transdifferentiate into tracheary elements in vitro. Confocal microscopy analyses
revealed two patterns of SCW deposition in the induced tracheary elements, pitted and reticulate,
which are also naturally found during sugarcane stem development. The amount of SCW
components increased significantly within a period of 4 weeks in treated cells compared to the
control, revealing an active process of transdifferentiation. In order to identify global changes in
gene expression during tracheary elements formation, RNAseq analyses were performed after 0h,
12h, 48h and 1 week of treatment, whereas the same time points were used for non-induced cells
as control. Differentially expressed genes were clustered according to their expression patterns
and gene ontology analysis was performed to identify the enriched functional categories in each
cluster. Genes involved in vascular development, secondary cell wall deposition and programmed
cell death were differentially expressed upon treatment. Co-expression analysis using Weighted
Correlation Network Analysis method further allowed the identification of candidate genes
potentially involved in these target processes. The obtained knowledge might be very helpful for
future biotechnological strategies to reduce biomass recalcitrance in bioenergy crops, such as
sugarcane.
Keywords: secondary cell walls, lignin, systems biology, bioenergy, C4 grasses
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A xylogenic culture as a tool for the study of secondary cell wall
deposition and lignin metabolism in sugarcane
Marcella Siqueira Simões, Savio Ferreira Siqueira, Igor Cesarino, Gabriel Garon Carvalho,
Instituto de biociências IB/USP, Instituto de biociências IB/USP, Instituto de biociências IB/USP, Instituto de biociências
IB/USP,

Sugarcane is a prominent bioenergy crop due to its capacity to accumulate high levels of
sucrose in mature stems, which can be extracted and used for the production of
bioethanol as an alternative to fossil fuels. However, biofuels can also be produced from
lignocellulosic biomass, especially in the case of sugarcane that shows high biomass
production. Lignocellulose is composed basically of secondary cell walls (SCW), whose
major components are cellulose, hemicellulose and lignin. However, the complex nature
of SCW is a bottleneck for the efficient conversion of plant biomass into biofuels. Thus, the
viable production of biofuels from plant biomass requires a better understanding on the
molecular mechanisms underlying SCW deposition and lignin metabolism. Here we
report on the establishment and characterization of a xylogenic culture in sugarcane as a
tool to study secondary cell wall deposition. Treatment with 2,4-D and brassinolide
triggered the transdifferentiation of sugarcane suspension cells into tracheary elements
in vitro already after one week. Confocal microscopy analyses showed two patterns of
SCW deposition in the induced tracheary elements, reticulate and pitted, and both
patterns were also found during normal sugarcane stem development. Lignin content
increased linearly during four weeks of treatment, pinpointing an active
transdifferenciation process. To identify changes in gene expression during tracheary
elements trandifferenciation, RNAseq analyses were performed after 0h, 12h, 48h and 1
week in both treated and non-treated cells. Differentially expressed genes were organized
according to their expression pattern and the functional categories enriched in each
cluster were obtained from gene ontology analysis. Genes involved in vascular
development, secondary cell wall deposition and programmed cell death were
differentially expressed upon treatment. Co-expression analysis using Weighted
Correlation Network Analysis (WGCNA) method further allowed the identification of
candidate genes potentially involved in these target processes. The sugarcane xylogenic
culture is an important tool that will largely contribute to our understanding of grassspecific mechanisms involved in SCW deposition and lignin metabolism, ultimately
allowing the development of biotechnological strategies to produce optimized bioenergy
crops.
Keywords: sugarcane, secondary cell wall, lignin, vascular development, bioenergy
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Allelopathic potential of leaf extract of Miconia albicans (SW.) Triana
and Tibouchina candolleana (Mart. ex DC.) Cogn – Melastomataceae
Sharmely Hilares Vargas, Maria de Fátima Barbosa Coelho, Patrícia Monique Crivelari, Hipólito
Murga Orrillo, Elbert Simon Cowo,
Universidade Federal de Mato Grosso, Univerisdade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidad EARTH,

Plants with allelopathic potential have organic compounds of secondary metabolism that
are capable of interfering in the development of other plant species and are considered
promising for the development of bioherbicides in weed control. The objective of this
study was to evaluate the allelopathic effect of aqueous extract of leaves of Miconia
albicans (SW.) Triana and Tibouchina candolleana (Mart. ex DC.) Cogn, Melastomataceae,
on the germination and initial development of lettuce seeds (Lactuca sativa L.). The
aqueous extract of each species was obtained from 50 g of fresh leaves and 500 ml of
distilled water. A completely randomized design was used, with five concentrations of
each extract: 0% (Control), 25%, 50% and 100%, and four replications of 25 seeds each.
The bioassays were performed under controlled conditions of temperature and
luminosity (20 ° C and 12h photoperiod) for seven days. The pH and the osmotic potential
(OP) of the extracts was measured. The germination rate (G), germination speed (IVG),
percentage of abnormal plants (APP), root length (RL), shoot length (SL) and dry mass
(DM) were evaluated. It was verified that the extract did not affect the G in the two species;
but there were differences in IVG for M. albicans and APP in both species. The
concentration of 25% of T. candolleana caused a 20% reduction in root length; while for
M. albicans it presented phytotoxicity in the initial development of lettuce causing
reduction in RL, SL and DM being inversely proportional to the adjusted linear regression
model. The pH and the osmotic potential of the extracts were within the appropriate
range. Therefore, the leaf extracts evaluated have allelopathic potential on the initial
development of lettuce and are concentration and species dependent.
Keywords: Lactuca sativa, bioassays, germination, phytotoxicity,
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Aluminum oxide nanoparticles modify the structure and properties of
the cell wall without affecting the soybean plant growth
Guilherme Henrique Gonçalves de Almeida, Rita de Cássia Siqueira-Soares, Josielle Abrahão,
Thatiane Rodrigues Mota, Dyoni Matias de Oliveira, Wanderley Dantas dos Santos, Osvaldo
Ferrarese-Filho, Rogério Marchiosi,
Universidade Estadual de Maringá, Universidade Estadual de Maringá, Universidade Estadual de Maringá, Universidade
Estadual de Maringá, Universidade Estadual de Maringá, Universidade Estadual de Maringá, Universidade Estadual de
Maringá, Universidade Estadual de Maringá,

Aluminum oxide (Al2O3) nanoparticles (NPs) are crucial components of nanofertilizers
and nanopesticides, but their impacts on crops are widely unknown. Herein, we evaluated
the phytotoxicity of Al2O3 NPs on soybean plants. After three days of germination,
soybean seedlings were transferred for pots containing vermiculite and grown for 16 days
at 25ºC and a light/dark photoperiod of 12/12 h. The treatments were performed every
other day by addition of 30 mL of nutrient solution with or without 50 to 1000 mg L-1
Al2O3 NPs. The results revealed that 1) Al2O3 NPs did not affect the plant growth. 2)
Scanning electron microscopy showed that Al2O3 NPs destructed the epidermal and
cortex root cells and the formation of cross-sectional cracks in roots. Transmission
electron microscopy revealed that Al2O3 NPs were internalized and accumulated into
cytosol and cell wall of roots. 3) Al2O3 NPs increased the activities of soluble and cell-wall
bound peroxidases in roots and stems but reduced the phenylalanine ammonia-lyase
activity in stems. Significant increases in the lignin contents were noted in roots and stems
after Al2O3 NPs exposure. Changes of lignin monomer composition revealed an increase
of the H unit in roots and a decrease in stems. The contents of cell wall-esterified pcoumaric and ferulic acids increased in roots, while the content of p-coumaric decreased
in stems. In brief, the present study suggests that the structure and properties of the
soybean cell wall were altered by the Al2O3 NPs to reduce its uptake and phytotoxicity.
Keywords: Nanomaterials, Absorption of nanoparticles, Lignin monomer composition, Cell wall,
Phenylalanine ammonia-lyase
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Gaseous exchanges and metabolism of polyphenols in sweet potato
cultivars submitted to water deficit
Giovana Ferraresi Guimarães, Ana Claudia Pacheco Santos, Hilton Fabricio Vitolo, Pedro
Henrique Gorni, Ítalo Rafael de Freitas,
Universidade do Oeste Paulista - Unoeste, Universidade do Oeste Paulista - Unoeste, Universidade Estadual de Londrina UEL, Universidade do Oeste Paulista - Unoeste, Universidade do Oeste Paulista - Unoeste,

The sweet potato leaves are excellent sources of phenolic compounds. Such substances
can act in the suppression of free radicals and the maintenance of the cellular osmotic
potential in plants subjected to abiotic stresses. The objective of this work was to evaluate
the effect of water deficit in sweet potato (Ipomoea batatas) cultivars on physiological
aspects and the metabolism of phenols. The experiment was conducted under greenhouse
conditions using the ‘Canadense’ and ‘Uruguaiana’ cultivars. Five weeks after planting the
branches, the plants were irrigated with 20% of field capacity for 21 days, aiming to
coincide the period of stress imposition with the beginning of tuberous root formation.
The effects of water deficit were evaluated through biomass, gas exchange and
biochemical analyzes. The experimental design was completely randomized, in a 2x2
factorial scheme (two cultivars and two water conditions). The results showed that under
water deficiency, both cultivars presented increases in lipid peroxidation and decreases
in photosynthesis, transpiration, intercellular CO2 concentration and stomatal
condutance. However, the photosynthetic decrease and reductions in leaf area and shoot
and root dry mass were more accentuated in the ‘Uruguaiana’. The ‘Canadense’ plants
showed a lower number of leaves, leaf area and leaf dry mass in both water regimes
(control and water deficit). However, even with a lower photosynthetic surface,
‘Canadense’ plants produced a higher root dry mass. There were increases in the
synthesis of total phenolic compounds, flavonoids and anthocyanins in response to water
deficit for both cultivars, however the total phenol and flavonoids contents in ‘Canadense’
leaves were significantly higher than “Uruguaiana’. It was concluded that Canadense
sweet potato presents greater tolerance to water deficit in comparison to Uruguaiana, and
this response is correlated to the greater accumulation of phenolic compounds with
antioxidant activity in the leaves.
Keywords: Tuberous roots, Malondialdehyde, Flavonoids, Anthocyanins,
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Genome-wide characterization of the laccase gene family in Setaria
viridis reveals members potentially involved in lignification
Gabriel Garon Carvalho, Marcella Simões, Sávio Ferreira, Igor Cesarino,
Instituto de biociencias usp, Instituto de biociencias usp, instituto de biociencias usp, Instituto de biociencias usp,

Lignin is the major cell wall component negatively affecting biomass processing into
biofuels and biomaterials. Therefore, there is an increasing interest on the
characterization of lignin metabolism, especially in C4 grasses, which are prominent
feedstock for the bioeconomy due to their high capacity of biomass accumulation.
Laccases have been classically implicated in lignin polymerization, but limited genetic
evidence supports their role in lignification, especially in grasses. Here, we performed a
genome-wide characterization of the laccase gene family in the model grass Setaria viridis
and further selected the genes most likely involved in lignin polymerization. A total of 52
genes encoding laccases were found in the genome of S. viridis. A phylogenetic analysis
was performed to identify the Setaria putative orthologues of laccases previously shown
to a role in lignification, resulting in the initial selection of 9 potential genes. Subsequently,
the expression pattern of these genes along the elongating internode was determined by
mining publicly available RNAseq data. Accordingly, 6 laccase genes showed the same
expression pattern shown by lignin biosynthetic genes. Then, the expression of such genes
was determined in S. viridis tissues contrasting for lignin content, leading to the selection
of 5 genes preferentially expressed in tissues undergoing active lignification. Finally, in
situ hybridization experiments showed that the expression of 6 genes occurs in the same
cell types where lignin was histochemically detected, such as fibers and vascular bundles.
The selected genes represent potential targets for future functional studies.
Keywords: lignin, laccase, gene expression, bioeconomy,
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Phytotoxic effect of the extract of olive oil production residue on
germination and early growth of Zea mays
ANNA CAROLINA ALVES YENDO, ANA CAMPOS DE CARVALHO, ARTHUR GERMANO FETT-NETO,
UFRGS, UFRGS, UFRGS,

Virgin olive oil is produced from fruits of Olea europaea Linné extracted by mechanical
processes without chemical treatments. This process generates a large amount of
agricultural residue, which, in the state of Rio Grande do Sul, is currently discarded in the
orchard. This work aimed to evaluate the phytotoxicity of this residual by-product. For
that purpose, an investigation of the potential phytotoxic effect of the extract of organic
residue of olive oil production (ERO) was carried out on both seed germination and
growth of Zea mays (maize) seedlings. The germination rate, germination speed, mean
shoot and root length, number of secondary and adventitious roots, and biomass after
treatment with ERO at 25 and 100% were evaluated. Water potentials of ERO solutions
used in the experiments were shown to be not inhibitory to growth and germination,
ruling out the involvement of non-specific osmotic effects. Full strength ERO significantly
reduced the rate and speed of germination of corn. Although the germination rates
between negative control and 25% ERO were similar, both ERO treatments significantly
decreased shoot growth and primary root length, as well as the number of secondary
roots of the seedlings treated during germination. Shoot length and dry weight of
seedlings exposed to treatments also suffered a significant decrease in comparison to the
negative control. On the other hand, the roots of the treated seedlings showed higher
growth than control ones, which may represent a strategy to reduce damage caused by
ERO. ERO had clear influence on the growth and germination of maize, being a potential
bioherbicide. The development of commercially interesting products from previously
discarded by-products represents not only an economic advantage, but a way of
mitigating potential negative impacts on the environment.
Keywords: olive, phytotoxic activity, olive oil residue, ,
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Preliminary studies of allelopathy of the aqueous extract of Australian
redcedar (Toona ciliata M. Roem)
Ueliton Soares de Oliveira, Sylvana Naomi Matsumoto, Luanna Fernandes Pereira , Paula Acacia
Silva Ramos , Aline Novais Santos Gonçalves, Thiago Reis Prado, Ednilson Carvalho Teixeira,
Paula e Silva Matos, Tamara Moreira Silva , Virgiane Amaral S
Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do
Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia,
Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do
Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia , Universidade Estadual do Sudoeste da Bahia,
Universidade Federal de Viçosa, Universidade Estadual do Sudoeste da Bahia, Universidade Estadual do Sudoeste da Bahia,
Universidade Estadual do Sudoeste da Bahia,

Biosynthesis and exudation of secondary metabolites by roots are forms of phytochemical
communication between components of a common ecosystem. The objective of this work
was to evaluate if the effect of different concentrations of the aqueous extract of
Australian redcedar (Toona ciliata M. Roem) can be detected by biotest with germination
of lettuce seeds (Lactuca sativa L.). The experimental design was complete randomized
design with five treatments composed of different concentrations (5, 10, 15, and 20%) of
aqueous extract obtained from Australian redcedar leaves and a control treatment with
distilled water, with four replications and twenty seeds per replication. Concurrently,
experiments with polyethylene glycol solutions (PEG 6000) of the same osmolarity of the
tested solution were conducted to evaluate possible osmotic effects of the extract. Data
were subjected to general analysis of variance and regression analysis of variance. On the
fourth day, the germination speed and percentage were evaluated. On the seventh day,
the response index (RI) was determined. Allelopathic effect of the aqueous extract of
australian redcedar leaves was observed in the biotest performed with L. sativa seeds,
occurring reduction of speed index and percentage of germination with the increase of
extract concentration. For the relationship between the response index and the extract
concentrations, an increasing linear model was defined. The aqueous extract of australian
redcedar has a negative allelopathic effect on the germination of lettuce seeds. The study
conducted with PEG 6000, was shown that the observed effects were not due to the
osmotic properties of leaf extracts.
Keywords: allelopathy, biotest, extract, exudation,
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Quillaja brasiliensis cell suspension cultures: establishment, growth
and saponin content.
Yve Verônica da Silva Magedans, Anna Carolina Alves Yendo, Arthur Germano Fett-Neto,
Universidade Federal do Rio Grande do Sul, Universidade Federal do Rio Grande do Sul, Universidade Federal do Rio
Grande do Sul,

Quillaja brasiliensis Mart. (Quillajaceae) is a Brazilian tree known as “soap tree”. Purified
saponins fraction of Q. brasiliensis leaves, QB-90, presents pronounced adjuvant activity
when used in veterinary experimental vaccines. Several reports show QB-90 activity is
comparable to that of the commercial saponin adjuvant Quil-A, obtained from barks of the
Chilean tree Quillaja saponaria Molina (Quillajaceae). Given the possibility of using Q.
brasiliensis to obtain saponins with potential commercial use and considering the
importance of research on the sustainable production of active metabolites in general,
this study aimed at defining procedures to establish Q. brasiliensis cell suspension
cultures for bioactive saponins production. Calli formation was induced from seedlingderived explants inoculated on solid medium containing MS salts (1x), supplied with
different hormonal balances of auxin and cytokinin. A fast growing lineage derived from
hypocotyls was chosen to start suspension cultures. All cell cultures were grown in the
dark at 25±2 °C. Suspensions were kept in a rotary shaker at 110 rpm. Growth curves
were obtained for callus and suspension cultures recording changes in fresh weight and
cell volume (suspension cultures). All callus lineages and cell suspensions showed
significant growth. Lyophilized cell biomass from callus, as well as the medium exudates
from cell suspensions contained saponins when examined by Thin Layer Chromatography
(TLC). Saponin extracts had retention factor equivalent to that of the bioactive saponins
found in leaves, which suggests similarity between leaf saponins and those produced by
aseptic undifferentiated cultures. Further analyses and quantification of in vitro culture
saponins by High Performance Liquid Chromatography (HPLC) are ongoing. Therefore,
we presented evidence that Q. brasiliensis cell cultures may constitute an alternative
source of bioactive saponins.
Keywords: saponins, adjuvants, growth curve, pau-sabão,
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Quillaja brasiliensis leaf saponins have phytotoxic effects on Lactuca
sativa achenes and seedlings
Maria Eduarda Matos Marques, Anna Carolina Alves Yendo, Arthur Germano Fett-Neto,
Universidade Federal do Rio Grande do Sul, Universidade Federal do Rio Grande do Sul, Universidade Federal do Rio
Grande do Sul,

Quillaja brasiliensis leaf saponins have phytotoxic effects on Lactuca sativa achenes and
seedlings Marques MEM1, Yendo ACA2, Fett-Neto AG1,2 1Laboratory of Plant Physiology,
Department of Botany, Federal University of Rio Grande do Sul (UFRGS), Porto Alegre, RS,
Brazil; 2Laboratory of Plant Physiology, Graduate Program in Cell and Molecular Biology,
Center for Biotechnology, UFRGS, Porto Alegre, RS, Brazil. *Corresponding author:
mariaeduarda.matos@gmail.com Quillaja brasiliensis is a native species distributed
throughout Southern Brazil, known by the presence of leaf saponins with pronounced
immunoadjuvant activity. The role of these terpenes in planta is still debatable, although
there has been significant evidence of their involvement in defense against pathogens and
herbivores, such as identification of antifungal and deterrent activities. In order to
investigate other possible bioactivities, a study of the potential phytotoxic effect of Q.
brasiliensis saponins fraction (QB) and aqueous extract on diaspores and seedlings of
Lactuca sativa (lettuce) was carried out. Preliminary results showed that both aqueous
extract and saponin fractions inhibited the germination of lettuce achenes. Germination
rate decreased to 75% with application of 1% QB saponins and to 66% with 2% QB
saponins treatment, compared to control (93%). Saponin fraction in both concentrations
of 1% and 2% decreased the shoot length of lettuce seedlings by more than 10-fold. The
same pattern was observed in root length evaluation, which resulted in death of the
treated plants. The potential phytotoxic activity of these saponins leads to a range of
possibilities of use, notably as a bioherbicide. The use as a biopesticide is not totally
precluded by this scenario, since it can be explored as a combination with other molecules
at lower concentrations for the specific purpose. Hence, depending on the objective, it
would be possible to adjust the administration form and strategy of application of the
same saponins, suggesting that these molecules are highly versatile as far as their
industrial uses. Keywords Phytotoxic activity, secondary metabolism, terpenes
Keywords: Phytotoxic activity, secondary metabolism, terpenes, ,
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The Coffea spp terpenome: comparative analysis of terpene synthase
subfamilies in allotetraploid coffee and its diploid progenitors
Douglas Silva Domingues,
UNESP,

Terpenes are the largest group of plant metabolites, acting as attractants to pollinators
and as defensive compounds against pathogens and herbivores, but they also play an
important role in determining the quality of food products. Their synthesis is controlled
by the mid-sized terpene synthase (TPS) gene family, which is highly diversified in the
plant kingdom, with 50-130 copies in angiosperms. In coffee, most of the aroma-related
compounds are produced during roasting. However, terpenoids are an important
representative of metabolites that survive roasting process. Coffea canephora (CC) and C.
arabica (CA) are the two main commercial coffee species. CA is an allotetraploid species
derived from the fusion of CC and C. eugenioides (CE) genomes. In this study, my objective
was to annotate the terpenome repertoire of CA, CC and CE. I analyzed two distinct
genome assembies for each species using a predictive algorithm for identification,
classification and assignment of plant terpene synthases. TPS were annotated based on
enzymatic fuction and phylogenetic classes; depending on the approach and the genome
assembly, results are not identical within a species. I discovered that the genome of C.
canephora contains between 55-73 TPS, C. eugenioides has between 70-95 TPS and C.
arabica has between 95-129 TPS genes. Preliminary analyses suggest that sesquiterpene
synthases were lost in CA genome when compared to progenitors. On the other hand,
there are initial evidences on the expansion of class e/f TPSs (a "promiscuous" TPS class)
in CA genome. Relationship between enzymatic function versus phylogenetic class, as well
as transcriptional profiles based on RNA-seq data will also be discussed.
Keywords: terpenoids, secondary metabolism, coffee, ,
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Disentangling abscisic acid and fern stomatal responses to changes in
leaf water status
Amanda A. Cardoso, Scott A. M. McAdam,
Purdue University, Purdue Univeristy,

Stomatal responses to changes in leaf water status are important for the diurnal
regulation of gas exchange and the survival of plants during drought. Although these
responses are well characterized in angiosperms, an ongoing debate surrounds the role
of the hormone abscisic acid (ABA), in functionally regulating stomatal responses to
changes in leaf water status in species of non-seed plants. Here we assessed the stomatal
response to changes in vapor pressure deficit (VPD) in two natural forms of the fern
species Athyrium filix-femina, recently suggested to have stomata partially regulated by
ABA. The two forms measured had considerable differences in key hydraulic traits,
including leaf hydraulic conductance and capacitance, as well as the kinetics of stomatal
response to changes in VPD. In both forms, the stomatal responses to VPD was accurately
predicted by a dynamic, mechanistic model assuming guard cell turgor changes in concert
with leaf turgor in the light, rather than via foliar levels of ABA. During drought,
endogenous ABA was found to play no role in closing stomata, while exogenous ABA
applied to live and intact leaves did not close stomata. Our results indicate that functional
stomatal responses to changes in leaf water status in ferns are regulated by leaf hydraulics
and not metabolism, with implications for the evolutionary reconstruction of functional
stomatal responses across vascular land plants lineages.
Keywords: Early vascular plants, Foliar ABA biosynthesis, Guard cell turgor, Stomatal evolution
and behavior,
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Experimental activity for the teaching of plant Physiology:
transpiratory process of Psidium guajava L.
Amanda Jéssica Silva Santos, Érica de Lima, Heidy dos Santos Justiniano, Micael Felipe de Moraes ,
UNEMAT - Universidade do Estado de Mato Grosso, UNEMAT - Universidade do Estado de Mato Grosso, UNEMAT Universidade do Estado de Mato Grosso, UNEMAT - Universidade do Estado de Mato Grosso,

Transpiration is a crucial physiological process of plants, which begins in the movement
of absorption in the roots, the movement along the plant, until the moment it is eliminated
by evaporation in the leaves. The availability of water directly affects the
morphophysiological processes of plants. The objective of this study was to demonstrate
the root function of water absorption, the transport of substances and transpiration
through the leaves, by means of observations on the availability of water in two specimens
of Psidium guajava L. The experiment was carried out in different residences in city of
Cáceres - MT, each place a copy of guava. The experiment was carried out in 10 days, with
one plant being supplied with water and the other not, for each specimen a branch with
an approximate number of leaves was selected. These were wrapped in transparent bags
and Pasteur pipette and 50mL to measure the volume, the values were tabulated in
spreadsheet. The mean volume of water from the transpiration in the 10 days for branch
1 was 37.65 ml and branch 2 of 20.8 ml, with a mean temperature of 31.7 ° C for both. In
relation to the water absorption in the soil, it can be noticed that there was a differential
in the two treatments, being the branch 1 the one that more liberated water during the
process, due to the availability of water provided after collection of the evaporated liquid.
The transpiration aids in the control of foliar temperature, this was verified in the guava
tree, because in days of greater solar incidence the rate of transpiration increased in
relation to the milder days in front of the temperature and solar exposition. The study
demonstrated the importance of the experiment to compress the physiological processes
of plants such as; transpiration, transport of substances and influence of climatic factors.
The practice elucidates the theoretical knowledge making learning more meaningful, as
well as providing a more substantial experience in the construction of knowledge.
Keywords: Guava tree, Water, Theoretical knowledge, ,
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Gas exchange of tree species in areas anthropized by fire in the
Cerrado biome
Ivamírian da Conceição Ramalho Ximendes, Leo Oliveira Leonel , Filipe Freitas do Reis , Tiago
Massi Ferraz , Fabrício de Oliveira Reis , Paulo Henrique Aragão Catunda, Fábio Afonso Mazzei
Moura de Assis Figueiredo,
Universidade Estadual do Maranhão, Universidade Estadual do Maranhão, Universidade Estadual da Região Tocantina
do Maranhão, Universidade Estadual do Maranhão, Universidade Estadual do Maranhão, Universidade Estadual do
Maranhão, Universidade Estadual do Maranhão,

The Cerrado is a tropical Savanna region of South America, which in Brazil comprise 24%
of the territorial area. This biome covers the entire ‘Chapada das Mesas’ National Park,
which has about 161,000 hectares and is located in an area with an urgent need of
biodiversity conservation. Like all Cerrado regions, ‘Chapada das Mesas’ suffers with the
occurrence of natural and anthropogenic fires. Studies are needed to understand the
dynamics of this ecosystem and the adaptability of the plant communities to disturbances,
especially fires. The evaluation of the gas exchange of plants in disturbed environments is
a good tool to evaluate their potential in the recovery of these areas. Thus, the present
study had the objective of evaluating the ecophysiological behavior of native forest
species from Cerrado Biome in areas impacted by fire and in preserved environments.
Three study areas were used within the ‘Chapada das Mesas’: two areas in the initial stage
of restoration (12 months after the occurrence of the fire) and one preserved area
(without the occurrence of fires). In each area, the forest inventory was carried out in 10
plots of 200 m², where individuals with more than 10cm circumference were evaluated
at the base of the stem. The gas exchange evaluations were done between 7 a.m. and 10
a.m. Four leaves per plant were evaluated, one in each quadrant and placed in the middle
third of the crown. The species of the different successional groups presented varied
behavior in areas of fire occurrence and in preserved areas. The results show that the
ecological interactions resulting from the degree of environmental restoration can
influence the responses of the plants.
Keywords: ecophysiology, restoration, forest species native, ,
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In vivo measurement of embolism using an automated pneumatic
device
Luciano Pereira, Marcela Trevenzoli Miranda, Vinicius Sacramento Pacheco, Eduardo Caruso
Machado, Rafael Vasconcelos Ribeiro,
Instituto Agronômico de Campinas, Instituto Agronômico de Campinas, Unicamp, Instituto Agronômico de Campinas,
Unicamp,

Xylem vulnerability to embolism represents an important functional trait to determine
species distribution patterns and resistance to drought stress. Measuring xylem embolism
resistance, however, generally relies on time-consuming measurements under lab
conditions, which may suffer from artefacts. To avoid such artefacts, non-destructive
methods such as X-ray microtomography are desired but not available for most plant
scientists. We tested a recently developed device based on the pneumatic method - the
Pneumatron - for estimation of vulnerability curves in leaves, branches, and roots. For the
in vivo experiment, we cut a lateral branch and connected the Pneumatron to potted citrus
plants. Stem psychrometers were used to measure the water potential. After one day, we
stopped watering and started measuring the amount of air extracted (air discharged, AD)
from plants for several days until water potential below -3 MPa. We found a daily pattern
of AD, with AD increasing during the day and decreasing during the night. When
considering the AD dynamics throughout the days under low water availability, AD
decreased from the first day until the end of the experiment. Interestingly, AD increased
again when we recut 1 cm of the branch and reconnected the Pneumatron. This finding
may be related to wound-healing, and for this reason, it was not possible to obtain a
complete vulnerability curve. However, a circadian rhythm of air inside the plants was
identified for the first time.
Keywords: drought resistance, cavitation, vulnerability curves, ,
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Root hydraulic redistribution, osmotic adjustment and stomatal
control of leaf gas exchange are modulated by rootstocks in citrus
trees under drought
Marcela Trevenzoli Miranda, Simone Ferreira da Silva, Neidiquele Maria Silveira, Luciano
Pereira, Eduardo Caruso Machado, Rafael Vasconcelos Ribeiro,
Instituto Agronômico, Universidade Estadual de Campinas, Instituto Agronômico, Instituto Agronômico, Instituto
Agronômico, Universidade Estadual de Campinas,

Drought resistance is defined by several morpho-physiological mechanisms that together
improve plant development under water-limiting conditions. As root hydraulic
redistribution would be one of those mechanism for water stress avoidance, we aimed to
evaluate the ability of ‘Rangpur lime’ and ‘Swingle citrumelo’ rootstocks to redistribute
water during water deficit, as well as to verify the physiological mechanisms associated
with this phenomenon and its consequences for leaf gas exchange and plant growth.
Valencia sweet orange scions were grafted onto either Rangpur lime or Swingle citrumelo
rootstock. Each plant had two root systems of the same rootstock in distinct pots, which
allowed partial irrigation. Our results revealed that citrus species redistribute water
under drought and this varies between rootstocks, with Rangpur lime showing higher
ability to redistribute water than Swingle citrumelo. Root hydraulic redistribution in
Rangpur lime was associated with osmotic adjustment in well-watered roots of plants
facing water deficit. Rangpur lime also presented an effective stomatal regulation of water
loss. As consequence, reduced leaf transpiration allowed water transport to roots under
water deficit. Plants grafted on Rangpur lime maintained leaf area development under
water deficit, which was severely reduced on Swingle citrumelo. Herein, we found that
root hydraulic redistribution, osmotic adjustment and stomatal control of leaf gas
exchange are important physiological mechanisms associated with drought tolerance
induced by Rangpur lime rootstock.
Keywords: Swingle citrumelo, Rangpur lime, water deficit, osmolites, drought tolerance
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Salicylic acid improves water conservation mechanisms the native
tree Heliocarpus popayanensis L. under water deficit
Hilton Fabrício Vítolo, Halley Caixeta de Oliveira, Ana Cláudia Pacheco, Ítalo Rafael de Freitas,
José Antonio Pimenta,
Universidade Estadual de Londrina, Universidade Estadual de Londrina, Universidade do Oeste Paulista, Universidade do
Oeste Paulista, Universidade Estadual de Londrina,

Ecophysiological studies of native tree species are fundamental to subsidize programs
aimed at environmental recovery. The objective of this work was to evaluate the effect of
salicylic acid (SA) on the gas exchange of plants of Heliocarpus popayanensis under
conditions of water restriction and rehydration. Seeds were germinated in trays with
commercial substrate and transplanted into 1.5 L plastic bags, containing red / yellow
argisol type soil mixed with 2: 1 vegetable substrate. The experiment was conducted in a
greenhouse, with 8 replications, in a 2x2 factorial scheme (irrigation regime - daily water
replenishment and irrigation suspension and SA application - 0 and 1 mmol L-1). The
treatments began 60 days after the germination of the seeds and were maintained in these
conditions for a period of one week. On the 8th day plants were rehydrated, after 48 hours
the analyzes were resumed (recovery). It were evaluated gas exchange and water
potential and data were submitted to ANOVA, followed by Tukey test (p
Keywords: Environmental restoration, water potential, photosynthesis, ,
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Stem Diameter Variation Response to Environmental Factors in
Hymenaea stigonocarpa Mart (Jatobá)
Nelson Mário Banga, Magdiel Josiel Prado, Simone Francieli Guarnieri, Carmen Eugenia
Rodriguez Ortíz, Francisco de Almeida Lobo,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

The changes of tree water déficit (TWD) and growth (GRO) are respectively driven by
diferente factors, such as environmental factors. The stem diameter and environmental
factors was measured and determined at 0.5h time scale in the Cerrado of the Baixada
Cuiabana (midwest region of Brazil).We analyzed diurnal tree stem diameter variation of
Hymenaea stigonocarpa (Jatobá), which reflects soil water uptake. We determined TWD
and GRO according to the two partioning approaches: in the first approach, TWD is
defined as the difference between highest previous stem radius reading (SRmax), and
current stem radius reading (SRt), when SRt < SRmax. In the second approach GRO is
defined as the difference between the current stem radius reading (SRt) and highest
previous stem radius reading (SRmax), when SRt exceeds SRmax. Then we conduct
descriptive statistics and analysis of their responses to environmental factors such solar
radiation, precipitation, relative humidity, vapour pressure déficit, and air temperature.
We conclude that the stem diameter variation responded positively to the changes in
relative humidity and air temperature. Also, we found that TWD had negatively
correlation with the most environmental factors were extremely significant (p≤0.001).
Therefore, the TWD response magnitude to the environmental factors reflects the effects
of water loss on the Hymenaea stigonocarpa (Jatobá) species.
Keywords: radial growth, water deficit, plant-climate interactions, ,
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The K+ leaf accumulation promotes osmotic adjustment in sugarcane
plants under drought
Paulo Cássio Alves Linhares, Antonia Almeida da Silva, Lissa Izabel Ferreira de Andrade, Josyelem
Tiburtino Leite Chaves, Paulo Eduardo Ribeiro Marchiori,
UFLA, UFLA, UFLA, UFLA, UFLA,

Sugarcane (Saccharum spp.) is one of the main commodities of world, however the water
deficit damages its growth and yield. Osmotic adjustment can reduce the effects caused
by water deficit. Potassium (K+) plays an important role in the induction of this
mechanism due to its ionic nature. Thus, the hypothesis that increase in leaf K+ content
can attenuate the effects of water deficit on sugarcane was tested. The aim was to evaluate
if the increase in level of K+ in leaves favours the osmotic adjustment of sugarcane under
water deficit conditions. Sugarcane plants (RB928064) were grown in pots containing 5.3
dm-3 of soil, in a greenhouse. The experiment was conducted in a randomized block
design, 2 x 2 factorial scheme, with 5 replicates. The variation factors were two
concentrations of K+ (recommended [131.4 mg KCl dm-3] and 2x the recommended
[262.8 mg KCl dm-3]) and two water conditions (well-watered and water deficit). Six days
after irrigation suspension, leaf discs were collected to determine the relative water
content (RWC). Pressure-volume (PV) curves were performed on the leaves +2, using the
inverse ratio of water potential (Ѱw) and RWC. From the PV curves, the osmotic
potentials in full turgescence (Ѱs100) and null (Ѱs0) were obtained; osmotic adjustment
(OA) and the volumetric modulus of elasticity (ε) were estimated. Plants under water
deficit with more foliar K+ maintained higher RWC and lower Ѱs100 and Ѱs0, favoring
the higher OA (0.46±0.10 MPa). The treatment with regular K+ presented lower OA
(0.26±0.09 MPa). When the plants received more K+, the plants presented higher ε. These
associated traits allowed the maintenance of cellular turgor and, theoretically, may be
associated to better water deficit resistance of sugarcane plants.
Keywords: Saccharum spp., KCl, water deficit, pressure-volume curves,
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The photosynthetic activity in two liana species from semideciduous
tropical forest during the dry season
André Ferreira de Castro Oliveira, Marco Aurélio Boselli, Maria Cristina Sanches,
Universidade Federal de Uberlândia, Universidade Federal de Uberlândia, Universidade Federal de Uberlândia,

The photosynthetic activity in two liana species from semideciduous tropical forest
during the dry season Lianas (woody climbers) rely on other plants to ascend up to the
canopy and are copious in gaps forests and disturbed areas. Due to the contribution of
these plants to evapotranspiration in secondary forests, we investigated the leaf gas
exchange of two liana species: Banisteriopsis argyrophylla (A. Juss.) B. Gates
(Malpigiaceae) and Fridericia florida (Bignoniacecae) through the dry season under field
conditions. The daily courses of net CO2 assimilation (ACO2), stomatal conductance (gs),
transpiration rates (EH20) and the water use efficiency (A/E) were determined using an
open system gas analyzer (Lcpro-ADC). We selected five fully expanded leaves from
different adult individuals located in the edge of tropical semideciduous forest. The
measurements were carried out in April, June and August corresponding to the beginning,
middle and end of the dry season. The maximum ACO2 was reached in April, with values
of 13.14 and 14 µmol m-2 s-1 for B. argyrophylla and F. florida respectively. The E was
also higher in April with values of 3.73 mmol m-2 s-1 for B. argyrophylla and 4.93 mmol
m-2 s-1 for F. florida while the stomatal conductance was 0.25 and 0.28 mol m-2 s-1 for
B. argyrophylla and F. florida respectively. Results from daily-integrated gs values show
that both species presented pronounced reductions on stomatal conductance as the dry
season progress. This impacted the daily-integrated transpiration rates, mainly in B.
argyropylla. In spite of marked reduction in stomatal conductance, both species
maintained the water use efficiency relatively constant during the different months. The
results contribute to explain how lianas deal with environments where the transpiration
demand is high, such as edge forests.
Keywords: leaf gas exchange, photosynthesis rates, stomatal conductance, woody climbers ,
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The water status regulation in ecological restoration systems
Luiz Fernando Rolim de Almeida, ANGELO ALBANO DA SILVA BERTHOLDI, VERA LEX ENGEL,
Universidade Estadual Paulista “Júlio de Mesquita Filho” (UNESP) Departamento de Botânica / In, Universidade Estadual
Paulista “Júlio de Mesquita Filho” (UNESP) Departamento de Botânica / In, Universidade Estadual Paulista “Júlio de
Mesquita Filho” / Departamento de Ciência Florestal /,

The ecological restoration allows the restoration of the degraded ecosystems structure
and functioning. The use of restoration systems that prioritize high taxonomic and
functional diversity guarantees the restored ecosystems performance and stability.
Planting composed by fast and slow growing species groups of allows rapid canopy
vertical stratification, greater shading and less microclimate variation within the
restoration systems. However, the contribution of these different groups to water
consumption during drought and its role in ecosystem functioning is unknown. Our aim
was to evaluate if water loss and rehydration capacity of different growth group differs
between systems with structure and species diversity contrasting. Variables related to
soil and environment water availability, water relations and carbon accumulation in
leaves were evaluated for a year in 6 species divided into fast and slow growth, common
to three restoration systems: high diversity planting, agroforestry system and mixed
plantation using commercial timber and firewood tree species. These systems are
implanted in two soil types: fertile loamy Ultisol (Site 1) and sandy Alfisol soil (Site 2).
The main results indicated better water status control in fast growing species, especially
in the agroforestry system and mixed plantation. The site also influenced the results,in
the soil more fertile and with greater capacity of water retention (Site 1) the differences
between systems and groups were smaller. The fast-growing species contribution was
significant in the successful establishment and development of the agroforestry system
and mixed plantation. In addition, less diverse and complex systems presented the highest
values of functional diversity. The functional diversity characteristics are more important
in determining the species physiological efficiency in the systems, rather than taxonomic
diversity.
Keywords: Functional diversity, functional groups, forest restoration, ecophysiology,
semideciduous seasonal forest
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Tradeoffs underlying the differential bark investment among 31
species from the Brazilian savannah (Cerrado)
Lucas Loram Lourenço, Fernanda dos Santos Farnese, Leticia Ferreira de Sousa, Rauander
Douglas F. B. Alves, Maria Clara de Andrade Pereira da Silva, Sabrina Almeirda , Alan Carlos
Costa, Fabiano Guimarães Silva, Jeromi Galmes, Herve Cochard, Aug
Instituto Federal Goiano, Instituto Federal Goiano, Instituto Federal Goiano, Instituto Federal Goiano, Instituto Federal
Goiano, Instituto Federal Goiano, Instituto Federal Goiano, Instituto Federal Goiano, Universitat de les Illes Balears,
Palma, Spain, Université Clermont-Auvergne, INRA, Clermont-Ferrand, France, Departamento de Botânica, Universidade
de Brasília, Instituto Federal Goiano,

Bark is a plant structure involved in multiple physiological functions, but which has been
traditionally associated with protection against fire. Thus, little is known about how the
morpho-anatomical variations of this structure are related to different ecological
strategies, especially in tropical savanna species, which are commonly subjected to
frequent fire and drought. In this way, we seek to better understand the role of bark when
dealing with hydralic and physiological parameters of Brazilian Cerrado species.
Keywords: Bark ecophysiology, Cerrado, Fire, water relations,
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Vulnerability to cavitation in Hymenaea stigonocarpa Mart. ex Hayne
Magdiel Josias do Prado, Francisco de Almeida Lobo, Simone Francieli Guarnieri, Nelson Mario
Banga, Carmen Eugenia Rodriguez Ortiz,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

The hydraulic properties of the xylem provide relevant information about the dynamics
of water in the plant. Cavitation vulnerability curves provide useful information on the
sensitivity of xylem to drought. Vulnerability to cavitation is often summarized by the
voltage resulting in a 50% loss in hydraulic conductivity (PLC50). The objective of this
study was to estimate, through the construction of the cavitation vulnerability curve, the
stress in which the studied species loses 50% of its hydraulic conductivity, establishing a
hydraulic safety margin for the species. The experiment was carried out using 10 different
branches of the species. The branches were collected at dusk cut out under water and left
to hydrate overnight. The hydraulic conductivity measurements were performed in the
morning every 1h of bench dewatering (except the first branch), with the initial (Kinitial)
and maximum (Kmax) conductivity measurements, the latter being performed after
pressurized flush of the xylem. The water potential measurements were made 10h after
the conductivity measurements on sheets previously covered with aluminum foil. The
PLC was calculated by PLC = 100 * (1-Kinitial / Kmax). The water potential representing
the loss of 50% of the hydraulic conductivity of the xylem for the studied species was -2.8
MPa. The average leaf water potential measured in the period with water restriction was
-2.95MPa, suggesting that the water dynamics of the species studied comfortably runs
within the margin of hydraulic safety, because it is a deciduous species, where the
defoliation feature is another strategy to the loss of conductivity and possible embolism.
Keywords: Hydraulic conductance, Xylem, Embolism, , ,
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Wood specific gravity variation in Northeast Brazil seasonal dry
tropical forest
Tamires Soares Yule, Mauro Guida dos Santos, Rosani do Carmo de Oliveira Arruda,
Universidade Federal de Pernambuco, Universidade Federal de Pernambuco, Universidade Federal de Mato Grosso do Sul,

Wood specific gravity is a functional trait of structural material that a woody species
allocates for strength and support. Analyzing the functional attributes of secondary xylem
can tell us about resources use capacity and water usage strategies, thus allowing us to
estimate about species and functional groups distribution in seasonally dry
environments. In order to understand the previously known distribution and occurrence
of species under different conditions of pluviosity in Caatinga forest, we chose 7 (seven)
woody species of Fabaceae (2 (two) shrubs and 5 (five) trees) and collected 10 (ten) wood
samples by non-destructive method, of stems and roots, in plots with low (540580mm/year) and high pluviosity (760-940mm/year). We measured the wood specific
gravity (WSG) of the samples, splitting the oven-dry mass by the green saturated volume.
We applied a factorial ANOVA test to verify if there was a difference of WSG within and
among species and pluviosity, to stems and roots, separately. There was no difference
among WSG in each species, considering the pluviosity categories, for stems and roots
(p>0.05). The WSG of the stem was different between all species (df=6, F=6.772,
p=0.000443), but not between the pluviosity categories (df=1, F=0.037, p=0.849). On the
other hand, WSG of the root was different between species (df=6, F=210.879, p=2e-16)
and sites (df=1, F=108.737, p=2e-16). We already expected differences between species,
once although they are all Fabaceae, each species has a different behavior of phenology
and use of resources. Pluviosity affects only roots WSG possibly because it is a more
conservative organ than stems, once it experiences less environmental variations. We
only have a general response for family, and future analyses split by growth habit or
phylogenetic group and anatomical studies must help us to understand the environmental
distribution patterns.
Keywords: Water availability, Fabaceae, Xylem, ,
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Development of DIY equipment for plant electrome measurements
Luiz Gustavo Schultz Senko, Gustavo Maia Souza,
Universidade Federal de Pelotas - UFPel, Universidade Federal de Pelotas - UFPel,

Recent studies have demonstrated and characterized functions of electrical signalling in
plants associated with different physiological states in response to environmental stimuli.
Electrical signalling is one of the most effective ways to integrate responses over long
distances by sharing local information across plant modules. The electrophysiology
device needed to capture these signals is constantly evolving, but few companies have
developed such equipment focusing on the study of electrical signals in plants, which
compel plant electrophysiologists to use equipment designed for animal studies. These
devices tend to be heavy, connected to the mains, not modular and sensitive to
electromagnetic interference. Often there is the need to be operated within a faraday cage,
limiting possible experimental setups. Unlike animal electrophysiology equipment, plant
electrophysiology devices should be portable, modular, battery operated, resilient to
climatic adversities for field studies, and preferably, easy configurable. By observing these
requirements, we have developed a DIY (Do-It-Yourself) equipment using ESP32 LORA
Microcontroller (Heltec Automation technology co. LTD.) and AD8232 Analog front-end
(Analog Devices©), which meets all these requirements, allowing the addition of other
sensors (temperature, soil moisture, luminosity, etc), including communication with
LoRaWAN ™ (up to 3 km between modules), Wi-Fi (sending data to a global server) and
Bluetooth (communication with local mobile devices). Our prototype do not require a
faraday cage and is less susceptible to electromagnetic interference compared, for
instance, to the commercial equipment available in our laboratory (MP36, BIOPAC
Systems Inc. ©). Moreover, the prototype remains much cheaper ($ 25.00 versus $ 7,600).
Keywords: Plant electrophysiology, Instrumental amplifier, DIY, ESP32, AD8232
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Drought stress communication between plants mediated by Cuscuta
sp.
André Geremia Parise, Ricardo Padilha de Oliveira, Gustavo Maia Souza,
Laboratory of Plant Cognition and Electrophysiology (LACEV), Department of Botany, Institute of Biol, Laboratory of Plant
Cognition and Electrophysiology (LACEV), Department of Botany, Institute of Biol, Laboratory of Plant Cognition and
Electrophysiology (LACEV), Department of Botany, Institute of Biol,

Dodder plants (Cuscuta spp.) are holoparasitic plants. They are quite ravenous in their
parasitism and cause huge losses in crop production and yield. For parasitizing, dodders
penetrate the stem and leaves of its hosts with specialised cells, which they bond to the
host’s vascular tissues for stealing the sap. This creates an efficient medium for
communication between the parasitized plants, which can exchange molecules and, as
recently discovered, meaningful ecological information. In this case, herbivore-attacked
plants can increase other plants’ resistance to herbivores if they are connected by
dodders. To our knowledge, no studies assessing communication of abiotic stresses have
been performed hitherto. We have hypothesised that plants suffering from drought stress
could communicate their condition to others via dodder-bridges, leading to physiological
alterations in the target plants. Experimental sets (n = 9) were mounted with three bean
plants (Phaseolus vulgaris cv. Expedito), two of them connected by a dodder plant
(Cuscuta sp.). For simulating drought stress, polyethylene-glycol (PEG) solution at −2 MPa
was applied to the roots of one of the beans, and the set was monitored throughout 2 h
with a thermal camera for accompanying the plants’ temperatures. With a leaf porometer,
the stomatal conductance was measured just before and 2 h after applying PEG. The
thermal camera data did not show any significant statistical difference between the
temperature of the dodder-communicating plants and the control ones. With the stomatal
conductance values, it was calculated the normalised index of variation. After PEG
application the index of dodder-communicating plants was lower (−0.015) than the
control plants (+0.050). Tuckey Test confirmed this difference (p < 0.05). This
demonstrates that stomatal conductance of dodder-communicating plants tended to
diminish, whilst the control plants tended to rise, suggesting possible priming to the
putative forthcoming stress.
Keywords: plant ecophysiology, plant signalling, stress physiology, ,
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Early detection of powdery mildew in tomato plants through
electrophysiological changes
Francine Zaiosc Simmi, Leandro José Dallagnol, Arlan da Silva Ferreira , Danillo Roberto Pereira,
Gustavo Maia Souza,
Laboratory of Plant Cognition and Electrophysiology (LACEV), Institute of Biology, Botany Department, Phytosanitary
Postgraduate Program, Agronomy School Eliseu Maciel, Department of Plant Protection, U, Department of Physics,
Universidade Federal de Pelotas, Machine Intelligence Laboratory, Universidade do Oeste Paulista, Laboratory of Plant
Cognition and Electrophysiology (LACEV), Institute of Biology, Botany Department,

The plants perception of a pathogen occurs rapidly and leads to the triggering of a
signaling cascade, which involves a set of mobile signals that trigger systemic defense
responses to local stimuli. The first events that occur in the cell membrane relates to ionic
imbalances, production and accumulation of reactive oxygen species, which may result in
changes in the cell membrane potential. Thus this study had as objective to verify the
existence of electrophysiological changes in tomato plants (Micro-Tom cultivar) after
inoculation with the pathogenic fungus Oidium neolycopersici. Under controlled
conditions, the plant electrical signals data were collected before and after pathogen
inoculation, using the electrophoreography technique (EPG), with a total of 18 replicates.
In order to verify the existence of specific changes in the time series, probably caused by
the infection, a visual analysis of the time series was carried out, and machine learning
classification algorithms were also used. Visually analyzing the time series, we observed
qualitative differences between electrical signals before and after inoculation. After
inoculation, larger amplitude of voltage variation (ΔV), "spikes", was observed. These
findings were supported by the results of the classification algorithms where the highest
accuracy of detection of the infection was reached in the initial phase of recognition of the
pathogen by the plant. Thus, we can suggest that electrical signaling can be used for early
detection of plant diseases.
Keywords: Oidium neolycopersici, Micro-Tom, electroma, ,
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Fruit-specific overexpression of PHYTOCHROME B2 increases βcarotene and lutein content in tomato
Frederico Rocha Rodrigues Alves, Maria Magdalena Rossi, Luciano Freschi,
Universidade de São Paulo, Universidade de São Paulo, Universidade de São Paulo,

Tomato is one of the most consumed vegetable crops in the world and represents an
important source of health-promoting substances in the human diet, including
carotenoids. Based on the well-known influence of light on carotenoid biosynthesis and
accumulation in tomato, increasing attention has been devoted to the unravelling of the
light-dependent signaling mechanisms aiming to improve tomato fruit quality traits. Here
we investigated the impacts of tomato fruit-specific overexpression of the red/far-red
photoreceptor PHYTOCHROME B2 (Sl-PHYB2) encoding-gene on carotenoid
biosynthesis. SlPHYB2-overexpression increased fruit β-carotene and lutein content in
about 100% and 37%, respectively, when compared to wild-type (WT). No changes in
phytoene, phytofluene and lycopene levels were reported. Increased transcript levels of
genes encoding important carotenoid pathway key enzymes such as CHLOROPLASTSPECIFIC β-LYCOPENE CYCLASE (Sl-βLYC) and CHROMOPLAST-SPECIFIC β-LYCOPENE
CYCLASE (Sl-βCYC) were associated with the higher levels of β-carotene. Ɛ-LYCOPENE
CYCLASE (Sl-εLYC) was up-regulated throughout the fruit development, correlated with
the increased content of lutein. No significant changes in the transcript levels of enzymes
associated with the carotenoid precursors such as GERANYLGERANYL DIPHOSPHATE
SYNTHASE (Sl-GGPS), PHYTOENE SYNTHASE (Sl-PSY) and PHYTOENE DESATURASE (SlPDS) were reported, therefore indicating possible specific roles of PHYB2 over carotenoid
biosynthetic pathway.
Keywords: light signaling, carotenoid, biotechnology, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 298 de 326

GSNO rescued the root phenotype induced by ammonium toxicity in
Arabidopsis thaliana
Alessandra Harumi Urakawa, Ione Salgado, Marília Gaspar,
Instituto de Botânica, Instituto de Botânica, Instituto de Botânica,

Plants have the potential to adapt to nitrogen (N) availability by modulating their nutrient
acquisition capacity and by altering their metabolism and root morphology. Nitrate (NO3) and ammonium (NH4+) are the main N forms used by plants. NO3- availability induces
primary root growth and suppress lateral root elongation, whereas NH4+ has the
opposite effect. NO3- is one of the most important sources of nitric oxide (NO) in plants
via nitrate reductase (NR) activity. Previous works have shown that NO generated by the
NR pathway is able to regulate root system architecture. This work aims to analyze
whether changes in the root architecture induced by NO3- are related to the production
of NO, when compared to NH4+ and if NO donors are able to restore the phenotype of
NH4+-treated roots to that similar to NO3--treated ones. Seeds from Arabidopsis thaliana
wild-type (col-0) and mutant genotypes in NO production (nia1nia2, gsnor+, gsnor++ e
gsnor-) were germinated on 0.4% phytagel Petri dishes with nutrient medium containing
NO3, NH4+, NH4+ + GSNO or NH4+ + GSH. Phenotypic analyzes were done on four- and
seven-day-old seedlings. The length of the main root and number and density of root hairs
and lateral roots were measured on a stereomicroscope. Our results showed inhibition of
root elongation and increase in root hair and lateral root density under NH4+, which were
rescued under GSNO treatment and restored to a level similar to that of NO3--treated
roots. Treatment with GSH, as a control of GSNO, didn´t rescue the NH4+ root phenotype,
suggesting that the observed effects are specific to NO treatment. Slight differences were
observed among different genotypes indicating that phenotypic responses are
independent of the endogenous NO content. Gene expression and biochemical analysis
are being carried out to strength the conclusions.
Keywords: endogenous NO, nitrate, root architecture, ,
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Magnetic interference on plant electrome dynamic
Adrya Vanessa Lira Costa, Gustavo Maia Souza, Arlan Silva Ferreira,
Universidade Federal de Pelotas, Universidade Federal de Pelotas, Universidade Federal de Pelotas,

Plants have a high capacity to perceive their surrounding, and magnetic fields (MF) are
included in the spectrum of environmental stimuli. The plasma membrane may be a
primary target of MF, leading to changes in ion channels that affect the ions imbalance
through membranes. Since the ion imbalances are the basis of the electrical signals, then
a modification ion channels activity can affect entire electrome. The influence of MF on
plasma membrane, as well as the mechanisms regarding the effects of the MF on plant
growth, or as likely stressor factor are not yet clear. The aim of this study was to
characterize the electric dynamics of black bean plants (Phaseolus vulgaris L.) exposed to
a MF of moderate intensity and to observe possible phenotypic changes. Time series from
electrome recordings, using an amplifier device, were obtained from plants before and
after the MF stimulus for 1 hour. The Wavelets transform was the tool used to identify
changes in the electric dynamics. In order to evaluate phenotypic effects of long term MF
exposition, another experiment was carried out in a greenhouse for 21 days to evaluating
likely leaf symmetry deviations and growth effects of plants exposed and not exposed to
MF. Differences in the electrical dynamics between before and after exposure were
identified in the Wavelets analysis, showing the MF affects electrome dynamic. The
prolonged magnetic exposure induced a stimulating growth effect observed by an
increase in the parameters of shoot length and leaf area. This effect on growth may be
related to changes in the plasma membrane that, in turn, could also affect the functions of
the ion channels and, possibly, to promote an increase in the concentration of intracellular
ions, favoring a gradient for the entrance of water in the cell and improve cell expansion.
Keywords: magnetic field, electrome, temporal series, ,
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Nitric oxide-releasing chitosan nanoparticles alleviate the effects of
water deficit in sugarcane plants
NEIDIQUELE MARIA SILVEIRA, Amedea Barozzi Seabra, Fernanda Castro Correia Marcos, Milena
Trevisan Pelegrino, Eduardo Caruso Machado, Rafael Vasconcelos Ribeiro,
Agronomic Institute (IAC), Federal University of ABC, University of Campinas (UNICAMP), Federal University of ABC,
Agronomic Institute (IAC), University of Campinas (UNICAMP),

The entrapment of nitric oxide (NO) donors in nanomaterials has emerged as a strategy
to protect these molecules from rapid degradation, allowing a more controlled release of
NO and prolonging its effect. On the other hand, we have found beneficial effects of Snitrosoglutathione (GSNO) - a NO donor - supplying to sugarcane plants under water
deficit. Here, we hypothesized that GSNO encapsulated into nanoparticles would be more
effective in attenuating the effects of water deficit on sugarcane plants as compared to the
supplying of GSNO in its free form. Sugarcane plants were grown in nutrient solution, and
then subjected to the following treatments: control (well-hydrated); water deficit (WD);
WD + GSNO sprayed in its free form (WDG) or encapsulated (WDG-NP). In general, both
GSNO forms attenuated the effects of water deficit on sugarcane plants. However, the
encapsulation of this donor into chitosan nanoparticles caused higher photosynthetic
rates under water deficit, as compared to plants supplied with free GSNO. The root/shoot
ratio was also increased when encapsulated GSNO was supplied, indicating that delayed
release of NO improves drought tolerance of sugarcane plants. Our results provide
experimental evidence that nanotechnology can be used for enhancing NO-induced
benefits for plants under stressful conditions, alleviating the negative impact of water
deficit on plant metabolism and increasing biomass allocation to root system.
Keywords: Signaling, Drought, Nanotechnology, S-nitrosothiol, S-nitrosoglutathione
encapsulation
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Redox regulation of mitochondrial photorespiratory metabolism
mediated by thioredoxin h2
Nicole Pinheiro Porto da Costa , Paulo Vinicius Leite de Souza , Valéria Freitas Lima , Wagner Luiz
Araujo, Paula da Fonseca Pereira, Danilo de Menezes Daloso,
Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal do Ceará, Universidade Federal de
Viçosa, Universidade Federal de Viçosa, Universdidade Federal do Ceará,

Thioredoxins (TRX) are important proteins involved in redox regulation of metabolism.
Arabidopsis harbours several TRX isoforms divided in different subfamilies according to
their subcellular localization. TRX h2 is found at both cytosol and mitochondria. Although
it has been shown that the mitochondrial metabolism is regulated by the mitochondrial
TRX system, the functional significance of TRX h2 for the mitochondrial metabolism has
not been demonstrated yet. Here, we characterized Arabidopsis thaliana plants lacking
TRX h2 through physiological and biochemical analyses. Arabidopsis trxh2 mutants
showed delayed seed germination and reduced respiration with minor impact on
photosynthesis. Leaf metabolite profile of trxh2 mutants revealed alterations not only in
key metabolites of photorespiration (e.g., serine, glycine, glycolate and glycerate) but also
in several metabolites involved in respiration and amino acid metabolism. Decreased
protein abundance of serine hydroxymethyltransferase and glycine decarboxylase (GDC)
H and L subunits as well as reduced NADH/NAD+ were also observed in trxh2 mutants.
The lack of TRX h2 leads to a decreased reduced/oxidized ratio in GDC-L. In silico analyses
demonstrated that GDC-L has high probability to form disulfide bond between its two
conserved cysteines, which thus makes GDC-L a potential target of TRX h2. Collectively,
our results suggest that TRX h2 may play an important role in the redox regulation of
mitochondrial photorespiratory metabolism.
Keywords: Mitochondria, photorespiration, redox metabolism, thioredoxin,
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Salt stress can be recognized by automatic classification of plant
electrome
Gabriel Ricardo Aguilera de Toledo, Luiz Gustavo Schultz Senko, Danillo Roberto Pereira, Gustavo
Maia Souza,
UFPel - Universidade Federal de Pelotas, UFPel - Universidade Federal de Pelotas, Unoeste - Universidade do Oeste Paulista,
UFPel - Universidade Federal de Pelotas,

Artificial intelligence, machine learning and deep learning are tools that are
revolutionizing many sciences (including plant sciences) allowing to identify, classify and
recognize patterns in a plethora of phenomena. Recently, it has been reported that is
possible the use of automatic classification to identify and distinguish plant electrical
signals associated with stress and environmental changes. Previous studies showed that
the combination of Interval Arithmetic with different Machine Learning algorithms was
suitable to automatic classification among three different stresses (low light, cold and
osmotic stress) using soybean seedlings’ electrome recordings. Herein, using a similar
approach, it was possible to recognize up to 100% of Phaseolus vulgaris plants subjected
to salt stress when compared to non-stimulated ones. This result is better than previous
studies. The electrome of 41 plants was measured by electrophytography along 2 hours
before and 2 hours after the application of NaCl solution (28g/L at -2MPa). ANN, K-NN
and SVM classifiers were used to pattern identification in the electrome raw data. The best
classifier was SVM that reached 100% of accuracy after 90% of training sessions. In the
second position was K-NN, that reached 94 % de accuracy after 80% of training, followed
by ANN that reached 88 % of accuracy after 90% of training sessions. Even considering
the worst performances of the ANN and K-NN, it is still clear that these classifiers are
suitable to recognize patterns in the electrome of common beans under saline stress. Our
results indicate that the real time automatic classification of plant electrome could be used
to early detection of plant stress.
Keywords: Machine Learning, Electrophysiology, NaCl, ,
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The sucrose-to-malate ratio correlates with the faster CO2 and light
stomatal responses in angiosperms compared to ferns
Valéria Freitas Lima, Letícia dos Anjos Silva, Paulo Vinicius Leite de Souza, Leonardo Perez de
Souza, Danilo de Menezes Daloso, David Barbosa Medeiros,
Universidade Federal do Ceará, Universidade Federal de Lavras, Universidade Federal do Ceará, Max Planck Institute of
Molecular Plant Physiology, Universidade Federal do Ceará, Max Planck Institute of Molecular Plant Physiology,

Stomatal responses to environmental signals differ substantially between ferns and
angiosperms, however, the mechanisms that lead to such responses remain unclear. Here
we investigated whether leaf metabolism coordinate the differential stomatal behaviour
among ferns and angiosperms. Stomata from all species were responsive to changes in
light and CO2, although, ferns stomatal responses were slower and minor in both absolute
and relative terms. Interestingly, low CO2-induced stomatal opening is faster than high
CO2-induced stomatal closure in ferns, suggesting that ferns have an impairment to
rapidly close their stomata under high CO2. This may be related to a differential
modulation of their leaf metabolic network, given that organic acids and sugars were
positively and negatively correlated to the speed of stomatal closure, respectively, and
that angiosperms have increased sucrose-to-malate ratio under this condition. Leaf
metabolism, including the sucrose-to-malate ratio, also aids to explain the rapid stomatal
opening observed in angiosperms at dawn. Collectively, our results suggest that leaf
metabolism is important in modulating the differential light and CO2 stomatal responses
between ferns and angiosperms. This study provides important new information that
helps to understand the metabolism-mediated mechanisms regulating stomatal
movements across land plant evolution.
Keywords: Stomata, stomata evolution, stomatal movement regulation, ,
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Biofortification of hydroponic rocket with selenium
Matheus de Medeiros Bagli, Igor Matheus Bastos da Costa Arruda, Willian Ederson, Aline
Hoffmann Schultz, Thiago Viana de Macena Maia, Gláucio da Cruz Genúncio, Rafael Campagnol ,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso,

Selenium (Se) is not essential for plants, but is benefic for humans and animals. In several
regions of the world, low dietary intake of this element has been linked to human health
problems such as increased incidence of hyperthyroidism, heart disease and cancer. A
new strategy to supply Se for humans is increase the content of this element in food
through plant nutrition, a technique known as biofortification. Rocket is a species belongs
to the Brassicaceae family and might contain and tolerate high concentrations of
selenium. Moreover, it’s one of the leafy vegetables more consumed in Brasil. This work
aimed to evaluate the effect of selenium doses on the nutrient solution on the growth of
hydroponic rocket. Experiment was carried out in the NFT hydroponic system, between
11/26/2018 and 12/19/2018. Treatments were composed of 4 doses of selenium (0, 5,
20 and 40 μg L-1 of Se, as sodium selenite), with 10 replications. After 50 days of sowing
the plants were evaluated for fresh (FMAP) and dry (DMAP) mass of aerial part, height
(HP) and number of leaves (NLP) per plant. Data were submitted to analysis of variance.
The effect of selenium doses was evaluated by regression analysis. All the evaluated
characteristics were influenced by Se doses and its equations models that best fit were
the quadratic polynomials. For FMAP the equation was: y=-0,0288x2 +1,0613x+28,143
(R2=0,8273**), with the maximum point obtained with 18.42 μg.L-1 Se. For DMAP the
equation was: y=-0,0011x2+0,0351x+2,5303 (R2=0,9986*), with the maximum point
attained with 15.95 μg.L-1 Se. For HP the equation was: y=-0,0077x2+0,2401x+19,197
(R2=0,5906**), with the maximum point obtained with 15.59 μg.L-1 Se. For NFP the
equation was: y=-0,0206x2+0,6355x+66,211 (R2=0,9925*), with the maximum point
reached with 15.42 μg.L-1 Se. Add between 15.42 to 18.42 μg.L-1 of selenium as sodium
selenite in the NS benefits the growth of hydroponic rockets.
Keywords: Eruca sativa, hydroponics, sodium selenite, farming systems,
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Calcium release by cover crops in Cerrado at south of Mato Grosso.
Plínio Monteiro Fernandes Barbosa, Leandro Pereira Pacheco, Ícaro Camargo de Carvalho,
Andressa Selestina Dalla Côrt São Miguel, Tássia Maira Greco, Nathalia Gomes Carvalho,
UFMT, UFMT, UFPI, UNESP, UFMT, UFMT,

Calcium (Ca) is an important macro nutrient that must be present in the soil in ideal
amounts because it is responsible for the structural development of plants.Thus, the
objective was to evaluate the accumulation and release of Ca in systems of soybean
production under no-tillage (NT) in the Cerrado of Mato Grosso. The experiment was
carried out during the 2014/15 harvest, at the Campus of Rondonópolis of UFMT. The soil
in the area was classified as dystrophic Oxisol. The experiment was carried out in a
randomized complete block design, with nine production systems, with four replications.
The treatments were:fallow in no-tillage (NT) with spontaneous plants, conventional
fallow, Crotalaria spectabilis, C. breviflora, Pennisetum glaucum, Urochloa ruziziensis,
Cajanus cajan, Stylosanthes, U. brizantha. The accumulation and release of Ca in the aerial
part of the cover crops were performed at 0, 15, 30, 60, 90 and 120 days after desiccation.
Urochloa ruziziensis and Cajanus cajan showed higher accumulation of Ca in the aerial
part (32 and 27 kg ha-1) due to greater straw production and because they are more
adapted to the Cerrado, can extract nutrients from the soil with greater easily for the
subsequent release to the soybean in succession in the harvest. These systems also had a
half-life of 60 and 56 days, respectively. This implies the release of Ca from straw to the
soil at the stage of flowering of soybean, for greater absorption of the same by the crop. U.
brizantha (23kg ha-1) and Stylosanthes (18 kg ha-1) presented similar behavior
regarding accumulation and release of Ca in straw. Urochloa ruziziensis and Cajanus cajan
provide higher Ca return to the system and are indicated for use in PD in the Cerrado. P.
glaucum releases all Ca from the straw after the flowering of the soybean. Fallow in NT is
not indicated for the nutrient cycling in the Cerrado because it presents minimal
accumulation of Ca to the system.
Keywords: Nutrients, Calcium, Production systems, Cerrado,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 307 de 326

Characterization of the active seed bank in carrot crops in the
municipallity of Villa Pinzón (Cundinamarca, Colombia)
ZULMA CATHERINE CARDENAL RUBIO, MONICA YADIRA DOTOR ROBAYO, Ana Cruz Morillo
Coronado, Paulo Eduardo Ribeiro Marchiori,
Universidade Federal de Lavras, Universidad Nacional de Colombia, Universidad Pedagogica y Tecnologica de Colombia,
Universidade Federal de Lavras,

The characterization of weed community associated to crops allows to monitor the effect
of human activities on ecosystems, besides being the basis for the establishment of efficient management strategies. With the objective to characterize the active seed bank of
two farms dedicated to carrot production in the municipality of Villa Pinzón, samples
were taken at three depths (0-15; 15-30 y 30- 45cm), carried to the UPTC greenhouse
where they were kept at moisture field capacity to germinate the seeds present; emerging
species were identified every 15 days, also the number of species pre-sent by recipient
and the number of individuals per species, were counted in order to apply parameters as
the Jaccard coefficient, the diversity index, the dominance and the importance of value IVI.
A total of eight species belonging to six families were registered (Polygonaceae, Poaceae,
Asteraceae, Leguminosae, Chenopodiaceae, Capparidaceae). For the two farms the
diversity index reaches a maximum value of 1.28, while for the dominance Simpson the
values amounted. The species Polygonum segetum recorded the highest IVI values
between 0.32 to 0.93, along with a relative abundance of 0.7 and 0.5 for the both
properties. The value for the Jaccard coefficient, was 0.55 indicating that there is
similarity in the weed community in the first 30cm. After 135 days a depletion of the
emerging populations was observed. It was concluded that P segetum is the most
persistent weed in time and in the depths evaluated.
Keywords: Diversity, Dominance, Similarity, Polygonum segetum,
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Chlorophyll fluorescence in seedlings of Anacardium othonianum
Rizz. under different qualities of light in vitro
Márcio Rosa, Vinícius de Oliveira Marques, Aurélio Rubio Neto, Fabiano Guimarães Silva, Agda
Rabelo Centofante, Luciana Arantes Dantas, Érica Letícia Gomes Costa,
Universidade de Rio Verde, Instituto Federal Goiano - Câmpus Rio Verde, Instituto Federal Goiano - Câmpus Rio Verde,
Instituto Federal Goiano - Câmpus Rio Verde, Instituto Federal Goiano - Câmpus Rio Verde, Programa de Pós-Graduação
em Biotecnologia e Biodiversidade - UFG, Instituto Federal Goiano - Câmpus Rio Verde,

Anacardium othonianum Rizz. known as Cerrado-tree cashew, is an ecotype of A.
occidentale L. not yet domesticated, but with great potential due to its alimentary and
phytotherapeutic properties. In vitro cultivation of this species represents an important
strategy for large-scale multiplication and sustainable exploitation. The optimization of
this cultivation can be obtained with the adequate handling of the luminosity. In this
context, the objective of this work was to investigate the photochemical characteristics of
the seedlings of this species in vitro grown under blue, white, green, red and blue/red 1:
1 LEDs. Nodal segments were grown in 250mL flasks with 50% MS medium, under 100
μmol m-2 s-1 and photoperiod of 16h. After 50 days of culture, chlorophyll fluorescence
was evaluated. The design was a completely randomized design with 08 replicates per
treatment. The data were submitted to analysis of variance and the means were compared
by the t test (p
Keywords: Teste JIP, cashew, tissue culture, ,
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Evaluation of photosynthetic quantum yield of sweet potato plants
submitted to application of post-emergence herbicides
Dawyson de Lima, Rogério Cavalcante Gonçalves, Eduardo Andrea Lemus Erasmo, Horllys Gomes
Barreto, Solange Aparecida Ságio, Márcio Antônio da Silveira , Mayra Alejandra Toro Herrera,
Leonardo Jose Motta Campos,
Universidade Federal do Tocantins, Universidade Federal do Tocantins, Universidade Federal do Tocantins, Universidade
Federal do Tocantins, Universidade Federal do Tocantins, Universidade Federal do Tocantins, Universidade Federal de
Lavras, EMBRAPA,

Evaluation of photosynthetic quantum yield of sweet potato plants submitted to
application of post-emergence herbicides Lima D¹, Gonçalves RC¹, Erasmo EAL¹, Barreto
HG¹, Ságio AS¹, Silveira MA¹, Herrera MAT², Campos LJM³ ¹Universidade Federal do
Tocantins, Campus Palmas-TO, Brazil, dawyson_lima@hotmail.com; ² Universidaeda
Federal de Lavras, Lavras-MG, Brazil; 3 Embrapa Pesca e Aquicultura, Palmas-T, Brazil
Weed management is the main obstacle encountered by sweet potato farmers as there
are no registered herbicides. Weeding is the most used method to control, which makes
the cultivation expensive, time consuming, as well as cause damage to branches due to
prostrate habit. Thus, the aim was to evaluate the quantum yield (Qy) of sweet potato
plants submitted to the application of post-emergence herbicides, since the chemical
products are more efficient, faster and cheaper for control. The experiment was
conducted in pots at the experimental area of the Federal University of Tocantins (UFT),
campus Palmas. Was used the cultivar Duda and the design was a factorial 5x5 as follow:
five treatments, control (weeded), Atrazine + S-Metolachlor (3,5 L.ha-1), Nicosulfuron
(1,25 L.ha-1), Fomesafem + Fluazifop (1.8 L.ha-1 + 1 L.ha-1) and Carfentrazone (0.75 L.ha1); and five times: 3, 6, 24, 48 and 360 hours after application with four replicates. For the
Qy measurement, a reading per plot was carried out in the morning between 9-12 hours,
a fully expanded leaf of the middle third of the sweet potato branch was chosen, which
was identified before the application of the herbicides. Readings were made with the leaf
adapted to light and a portable fluorometer (FP FluorPen 100) was used. The means
treatments were submitted to variance analysis and then were compared by Tukey test
at 5% of probability. The treatments with herbicides caused reduction of Qy in
comparison with the control. The Atrazine + S-Metolachlor treatment caused greater
damages in all the periods of evaluation, obtaining Qy below 0.55 [(Fm-Fs) / Fm]. This
reduction in Qy may be related to atrazine molecule, which interrupting the electrons flow
in photosystem II. Keywords: Selectivity, technology weeds, Ipomoea batatas
Acknowledgments: CAPES and EMBRAPA.
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Influence of different substrates on the spore multiplication of a
native arbuscular mycorrhizal fungi of the paraense savannah
Ivan Alves Dos Santos Junior, Haroldo Sá Miranda Júnior, Mislane Rodrigues da Cruz , Geysa
Manuelle Figueira da Silva, Beatriz Costa de Oliveira Queiroz de Souza, Deivid Almeida de Jesus ,
Jéssica Aires dos Santos , Marcos Diones Ferreira Santana,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,
Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará, Universidade Federal do Oeste do Pará,

Influence of different substrates on the spore multiplication of a native arbuscular
mycorrhizal fungi of the paraense savannah Júnior IAS1,2, Júnior HMS1, Cruz MR1, Silva
GMF1, Souza BCOQ1, Jesus DA1, Santos JS1, Santana MDF1, Lara TS1. 1Federal University
of West of Pará, Santarém. ivanjunioritb@gmail.com2 Arbuscular mycorrhizal fungi
(AMFs) are obligate biotrophic organisms that colonize at plant roots and allow a greater
absorption of water and mineral nutrients, besides increasing the tolerance of the plants
to the biotic and abiotic stresses. Due to these benefits, AMFs can be used in agriculture.
To use them, it is necessary to identify the best type of substrate for spore multiplication,
for subsequent inoculum production. The aim of this study was to evaluate the effect of
different substrates on the multiplication of AMF spores. Samples composed of
risospheric soil were collected in the Savannah region of Alter do Chão, Santarem - Pará,
in October 2018. In 300 ml pots, were added samples of 50 mL of the collected soil
containing on average 397 spores, plus 200ml of the studied substrate, which are: (I)
commercial substrate, (II) 50% washed sand + 50% commercial substrate, (III) 50%
commercial substrate + 50% ravine soil, (IV) 50% ravine soil + 50% washed sand and (V)
ravine soil, with four replicates. Corn plants were used as hosts. After 20 days of culturing,
100g samples of each replicate were removed for extraction by wet sieving and
centrifugation in 50% sucrose. After this process the spores were quantified. The average
values were compared by Tukeys test (P < 0,05). There was no significant difference
between the treatment II and the control. The treatments I, III and IV provided an increase
of approximately 100% in the number of spores compared to the control. Treatment V
provided the largest increase in spore numbers, about 450% higher than the control,
possibly due to the low nutritional capacity and pH, which stimulated the higher
production of spores. The ravine soil is the most indicated among the other substrates
tested to obtain a larger number of AMF spores from the Savannah Alter do Chão.
Keywords: Amazon, biofertilizer, productivity, Mycorrhiza, AMF.
Keywords: Amazon, Biofertilizer, Productivity, Mycorrhiza, AMF
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New urease inhibitors derived from natural compounds
Thamara Ferreira Silva Ávila, Ricardo José Alves, Flaviano Melo Ottoni, Luzia Valentina Modolo ,
Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais, Universidade Federal de Minas Gerais,
Universidade Federal de Minas Gerais,

The search for new urease inhibitors is extremely important for decreasing
environmental pollution due to the use of urea fertilizers. The hydrolysis of urea on soil
leads to the formation of CO2 and NH3, in which the latter can further be converted to
greenhouse gases. The chemodiversity of Brazilian flora comprises a great inspiration
source for the development of commodities for more sustainable agricultural practices.
Lapachol, a quinone widely produced by Handroanthus spp. (“Ipê”), is an example of
natural product of various biological activities. Thus, 15 lapachol derivatives were
synthesized by our group and investigated for the ability to inhibit ureases. In vitro
experiments revealed that ASPO1, ASPO2, ASPO12, ASPO15 and ASPO33 (at 500 μM)
effectively inhibited jack bean urease by at least 80%. These compounds exhibit
mechanism of action typical of mixed inhibitors, which are able to bind to the enzyme
active or allosteric sites. Notably, ASPO2, ASPO6, ASPO15, ASPO17, ASPO30 inhibited soil
ureases by at least 20%. In conclusion, lapachol derivatives are good prototypes for the
development of new urease inhibitors of agricultural interest.
Keywords: Nitrogen fertilization, agriculture, ureolytic activity, natural products,
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Photochemical efficiency of Anacardium othonianum Rizz. under
different carbon supplies in vitro
Aurélio Rubio Neto, Márcio Rosa, Vinícius de Oliveira Marques, Agda Rabelo Centofante, Fabiano
Guimarães Silva,
Instituto Federal Goiano - Câmpus Rio Verde, Universidade de Rio Verde, Instituto Federal Goiano - Câmpus Rio Verde,
Instituto Federal Goiano - Câmpus Rio Verde, Instituto Federal Goiano - Câmpus Rio Verde,

The cerrado has a great biodiversity, however due to the recent intensification of
anthropogenic activities in this biome is related as one of the worlds ecological hotspost.
Thus, knowledge of propagation techniques and the ecophysiological behavior of plant
species can contribute to both preservation and sustainable exploitation. Among these
species, Anacardium othonianum has received attention because of its commercial
potential. Its in vitro propagation has shown to be promising, but adjustments are still
needed to optimize its photoautotrophism. In this context, the objective was to evaluate
the photochemical efficiency of A. othonianum under different sources and
concentrations of carbon. Nodal segments were grown in flasks sealed with membranes,
50% MS medium, under 100 μmol m-2 s-1 and photoperiod of 16h. After 50 days of
culture, chlorophyll fluorescence was evaluated. The design was a completely randomized
design in factorial 3x2: 3 CO2 concentrations (500 - 1000 and 1500 µmol mol-1), and 02
of sucrose (0,5% and 3%). The data were submitted to analysis of variance and the mean
was compared by the t test (p
Keywords: fluorescence, photoautotrofism, CO2 enrichment, ,
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Physiological performance of beets in Northern Mato Grosso State
Giovana da Silva Wanderlei De Lima, Brena Geliane Ferneda, Daniela Roberta Borella, Lucas
Bartolomeu Santos, Andréa Carvalho Da Silva, Rafaella Teles Arantes Felipe,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,
Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso, Universidade Federal de Mato Grosso,

The small number of studies about beet crops is one of the main difficulties for the
implementation of this culture in Mato Grosso State. Physiological assessments such as
photosynthetic evaluations can help selecting the best irrigation and soil cover
management techniques. The aim of the current study was to evaluate the photosynthetic
variables of beet cv. “Early Wonder Tall Top” subjected to different soil covers and
irrigation depths. The experiment followed a completely randomized design, with 3
repetitions; it was conducted at UFMT/Sinop, based on a subdivided plot scheme. Plots
comprised irrigation at 4 evapotranspiration (Etc) depths (40%, 60%, 80% and 100%),
whereas subplots comprised soil covers such as crotalaria, millet and no cover. Variables
such as net CO2 assimilation rate (A); transpiration rate (E); stomatal conductance (gs)
and water use efficiency (WUE) were measured in IRGA. Results were subjected to ANOVA
and means were compared through Tukey test (5%). Irrigation depths 100%, 80% and
60% Etc did not show significant differences in any of the 4 variables between soil covers.
Variables A, E, Gs did not show differences between millet and crotalaria soil covers,
regardless of the irrigation depth. Irrigation depths 40%, 60% and 80% Etc recorded
lower values for the analyzed variables than the irrigation depth of 100% in crops grown
without soil cover. For the USA the cover with crotalaria did not present significant
difference between the irrigation blades. For millet, the 80% lamina presented lower
values for this variable. Soils covered with crotalaria did not present significant difference
in WUE between irrigation depths, whereas the soil covered with millet presented the
lowest WUE value at 80% irrigation depth. The crop grown without soil cover recorded
the highest WUE value at 100% irrigation depth. Thus, the use of crotalaria or millet cover
can minimize the use of water resources; simultaneously, it enables increased
photosynthetic rates and, possibly, increased productivity.
Keywords: horticulture, plant cover, Beta vulgaris, irrigation,
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Potassium cycling in second season production systems under notillage on Cerrado of Mato Grosso
Andressa Selestina Dalla Côrt São Miguel, Carlos Alexandre Costa Crusciol, Leandro Pereira
Pacheco, Ícaro Camargo de Carvalho, Tassia Maíra Greco, Nathália Gomes Carvalho, Plínio
Monteiro Fernandes Barbosa,
Universidade Estadual Paulista Júlio de Mesquita Filho, Universidade Estadual Paulista Júlio de Mesquita Filho,
Universidade Federal de Mato Grosso, Universidade Federal do Piauí, Universidade Federal de Mato Grosso, Universidade
Federal de Mato Grosso, Universidade Federal de Mato Grosso,

Potassium (K) is the main macronutrient responsible for enzymatic activation, it assists
in the cellular osmotic regulation, synthesis and translocation of sugars and starch for
balance in crop growth, yield and grain quality. The objective was to evaluate the
accumulation of K in second crop production systems under no-tillage in the Cerrado of
Mato Grosso. The experiment was carried out at the Campus of Rondonópolis, on Federal
University of Mato Grosso, in 2016 in a randomized block design, with nine production
systems and four replicates with the treatments: S1: fallow no-till with spontaneous
plants; S2: conventional tillage; S3: Crotalaria spectabilis; S4: corn + C. spectabilis; S5:
Pennisetum glaucum; S6: Urochloa ruziziensis; S7: sunflower + U. ruziziensis; S8: Vigna
unguiculata; S9: corn + U. ruziziensis. K amounts were carried out on flowering and
senescence of the aerial part of the cover crops. The consortium of sunflower + U.
ruziziensis and the single U. ruziziensis presented the highest accumulations of K at
flowering in the phytomass of aerial part, with 585 and 563 kg ha-1, respectively. These
results demonstrate the importance of these crops in the K cycling, because they extracted
from the soil approximately six times more than the amount inserted in the planting, in
the case of the consortium (sunflower+U. ruziziensis), because the single U. ruziziensis
was not fertilized. The consortia of corn + C. spectabilis and corn + U. ruziziensis also
showed a high accumulation of K at flowering in the phytomass of aerial part, especially
the crotalaria of the consortium that contributed 155 of the 345 kg ha-1 accumulated by
the treatment. In the senescence all treatments translocated approximately half of the K
accumulated in the flowering to the detriment of the grain filling and metabolic functions.
The sunflower + U. ruziziensis and the single U. ruziziensis are indicated for K cycling
under no-tillage in the Cerrado. The consortiums keep the K in greater quantity in
senescence.
Keywords: Consortiums, sunflower, Urochloa ruziziensis, corn, Crotalaria spectabilis
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Production environment in the conversion efficiency of solar energy
in sugarcane cultivars
Alexandrius de Moraes Barbosa, Rafael Rebes Zilliane, Marcelo de Almeida Silva, Gustavo Maia
Souza,
UNOESTE - Universidade do Oeste Paulista, Presidente Prudente-SP, UNOESTE - Universidade do Oeste Paulista, Presidente
Prudente-SP, UNESP – Universidade Estadual Paulista, Botucatu-SP, UFPEL, Universidade Federal de Pelotas, Pelotas-RS,

World energy production needs to increase by at least 50% until 2050, to meet population
growth and economic development. One of the strategies will be to increase the
conversion efficiency of solar energy to phyto energy, however, it is still necessary to
know the real efficiency of this process in the field and how the production environment
can influence it. In this sense, the objective of this work was to evaluate the effect of
production environment on efficiency of the conversion of solar energy to phyto-energy
in three cultivars of sugarcane. It was used a design of complete block randomized in the
2x3 factorial scheme, with two production environments A and C (EnvA, Prado Ferreira,
Paraná State and EnvC, Presidente Bernardes, São Paulo State) and three sugarcane
cultivars (SP80-3280, RB855156 and RB867515). Two cultivation cycles (cane-plant,
from March 2014 to May 2015, cane-ratoon, from May 2015 to June 2016) were evaluated.
At harvest time the efficiency of the conversion of solar energy to phyto-energy (EC, %)
was evaluated. In cane-plant the mean EC was 3.84 and 2.93% in EnvA and EnvC,
respectively. In EnvA the highest EC occurred with cultivar SP80-3280 (4.54%). In the
EnvC the highest EC was obtained by cultivar RB867515 (3.17%). In cane-ratoon, mean
EC was 3.39 and 2.24% in EnvA and EnvC, respectively. The cultivar SP80-3280 had a
higher EC in EnvA (3.87%) and RB867515 in EnvC (2.42%). Although EnvA received 5.2
and 5.8% less solar radiation in cane-plant and cane-ratoon, EC was higher in the EnvA
due to the greater fraction of the diffuse radiation of the environment, greater availability
of water and soil fertility, factors that have potentiated the development of the crop in the
EnvA in the summer.
Keywords: Saccharum spp, genotype, soil, radiation use efficiency,
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Productivity and nutrient removal by mango’s fruits cv. Palmer under
application of organic acids in semi-arid conditions
Ana Paula Torres, Igor Gomes Pouso Tenreiro, Augusto Miguel Nascimento Lima, Ítalo Herbert
Lucena Cavalcante, Talison Sousa da Silva, Isadora Mororo de Souza, Márcio Giovanni de Oliveira
Rosa, Jô Tamai,
Universidade Federal do Vale do São Francisco. Rodovia BR 407 - KM 12 - Lote 543 PSNC,s/nº - C1, C, Universidade Federal
do Vale do São Francisco. Rodovia BR 407 - KM 12 - Lote 543 PSNC,s/nº - C1, C, Universidade Federal do Vale do São
Francisco. Rodovia BR 407 - KM 12 - Lote 543 PSNC,s/nº - C1, C, Universidade Federal do Vale do São Francisco. Rodovia
BR 407 - KM 12 - Lote 543 PSNC,s/nº - C1, C, Universidade Federal do Vale do São Francisco. Rodovia BR 407 - KM 12 - Lote
543 PSNC,s/nº - C1, C, Universidade Federal do Vale do São Francisco. Rodovia BR 407 - KM 12 - Lote 543 PSNC,s/nº - C1,
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The mango crop is one of the most exported fruit in Brazil, being the Sao Francisco Valley
region, in the northeastern semi-arid region, accounts for about 85% of total fruit exports.
In order to achieve high mango productivity, it is necessary to develop technologies,
mainly about mineral nutrition and the use of soil conditioners. The aim of this work was
to evaluate the yield and nutrients removal by mango’s fruits cv. Palmer due to organic
acids. The experimental design was randomized blocks with 5 treatments, 4 replicates,
and 4 plants per plot. The treatments were: T1 (Control, without organic acids); T2- (fulvic
acids); T3- (humic acids); T4- (Fulvic acids + humic acids); T5- (Organic acids). As a source
of fulvic acids, humic acids, fulvic acids + humic acids and organic acids were applied the
Codargon (297.90 mL plant-1), Heringer (75.44 g plant-1), Codahumus (32 mL plant-1),
and Codasal (192.32 mL plant-1), respectively. It was characterized productivity and
nutrient removal by mango’s fruits (Nitrogen (N), potassium (K), calcium (Ca),
magnesium (Mg), phosphorus (P), sulfur (S), copper (Cu), zinc (Zn), boron (B), and iron
(Fe)). The productivity and nutrient removal by mango’s fruits were not influenced by the
application of fulvic acids, humic acids, and organic acids, but yield values were higher
than 45 t.ha-1, being above the average values of national yield (16 t.ha-1) and semi-arid
region of the San Francisco Valley (20 t.ha-1). As for the nutrient removal by mango’s
fruits, the following order of K>N>>Ca>Mg>P>S was observed for macronutrients and
Zn>Fe>>Mn>B>Cu for micronutrients, this information has great importance for the
nutritional management of the crop.
Keywords: humic substances, nutrients retention, nutritional management, Mangifera indica L.,
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Programmed pruning cycle applied to arabic coffee: photosynthetic
rates and productivity
Danilo Força Baroni, Diego Corona Baitelle, Sílvio de Jesus Freitas, Abraão Carlos Verdin Filho,
Wallace de Paula Bernardo, Weverton Pereira Rodrigues,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Instituto Capixaba de Pesquisa, Assistência Técnica e Extensão
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Ribeiro,

The programmed pruning cycle applied to arabic coffee (Coffea arabica L.) can improve
the plants physiological aspects, namely, to increase the net photosynthetic rate and, in
turn, the coffee yield. Therefore, this work aimed at evaluating the relation between the
photosynthetic rate and yield from arabic coffee plants, conducted in accord with the
programmed pruning cycle, with different stems densities and management of
plagiotropic branches removal. C. arabica (cv. Catuaí IAC 81) plants, ca. twelve years of
age, grown under field conditions, spacing of 2,5 x 1 m, were used. A completely
randomized block design with four replications was used. The treatments were arranged
in a 4x2 double-factorial with an additional treatment (traditional pruning), represented
by the combination of the four stem densities (4.000, 8.000, 12.000 and 16.000 ha-1
stems) and two different positions within the canopy (lower and upper canopy leaves).
The net photosynthetic rates were measured by using a portable open-system infrared
gas analyser (LI-6400; LI-COR, Lincoln, NB, USA), with external [CO2] supply of 400 μL L–
1, and irradiance of 1500 µmol m-2s–1. Measurements were performed on full sunny
days, between 08:00 and 09:00, on the second pair of recently mature leaves. Increasing
stem density tended to increase the photosynthetic rates, with the greatest C-assimilation
observed for the stem density of 16.000 ha-1 stems. However, the greater plant yield was
observed for the stem density between 11.500 and 13.800 ha-1. Possibly such response
was associated with larger leaf area for treatment with 16.000 stems ha-1, which resulted
in increased shade level as well as with high respiratory cost. Therefore, greater
photosynthetic rates observed for the treatment with 16.000 stems ha-1 did not result in
higher productivity.
Keywords: Coffea arabica L., stem density, management, ,

XVII Brazilian Congress of Plant Physiology ISSN 2675-1267 (http://sbfv.org.br/anais)

Página 318 de 326

Selenium biofortification of lettuce in hydroponic system in Mato
Grosso
MATHEUS DE MEDEIROS BAGLI, DIEGO PAES BARBOSA, Victor Vinicius de Oliveira, Egon
Nogueira Batista, Davidson Henrique Cordeiro, Rafael Campagnol, Glaucio da Cruz Genuncio,
Universidade Federal de Mato-grosso, Universidade Federal de Mato-Grosso, Universidade Federal de Mato-Grosso,
Universidade Federal de Mato-Grosso, Universidade Federal de Mato-Grosso, Universidade Federal de Mato-Grosso,
Universidade Federal de Mato-Grosso,

Low selenium dietary intakes for human are associated with health disorders including
oxidative stress-related conditions, reduced immune functions and fertility and increased
risk of cancers. To minimize micronutrient deficiency problems in human, as Se, food
biofortification has been highlighted in several countries as a viable and sustainable
strategy. One way to achieve this is by increasing a determined nutrient into the food is
by plant nutrition. Lettuce is a most consumed leafy vegetable in Brazil, which makes it
an interesting food to be biofortified. The objective of this work was to evaluate the effect
of selenium doses on the nutrient solution on the growth of hydroponic lettuce.
Experiment was conducted in the hydroponic NFT, between 11/26/2018 and
12/19/2018. The treatments were composed of 4 doses of selenium (0, 5, 20 and 40 μg
L-1 of Se) and two cultivars of lettuce (Elba and Astra). At 50 days after sowing the plants
were evaluated for fresh and dry mass of aerial part, height and number of leaves per
plant. Data were submitted to analysis of variance and compared by the Tukey test at 5%,
and the dose factor of selenium submitted to regression analysis. Results shows no
significant interaction between the doses and the cultivar of lettuce by any characteristics
evaluated. Increase of the selenium dose linearly reduced the dry and fresh mass of the
aerial part, with angular coefficients of -0,7049 and -0,0334, respectively. Height and
number of leaves were also influenced by the Se doses. Adjusted polynomial regression
between height of plants and selenium doses was the quadratic: y=0.0037x2+0.0175x+20.237 (R²=0.9811**) with the maximum obtained with 2.36 μg L-1
of Se. For the number of leaves and Se doses, the adjusted polynomial regression was the
quadratic: y=-0.0029x2+0.0521x+14.499 (R²=0.779**), with maximum point obtained
with 8.98 μg L-1 of Se.
Keywords: Lactuca sativa L., micronutrients, nutrient solution, plant nutrition,
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Soybean germination and initial development under water deficit
after seeds treatment with biostimulants
Carolina Ruv Lemes Gonçalves Mendes, Mara Rúbia Mendes de Melo, Hariane Luiz Santos, Melina
Rodrigues Alves Carnietto, Davi da Silva Sartori, Marcelo de Almeida Silva,
UNESP/Botucatu-SP,
UNESP/Botucatu-SP,

UNESP/Botucatu-SP,
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The climate is an important variable for production of any agricultural crop, including
soybean. Climate factors are directly related to production risks. One way to guarantee
less damage to crops is the use of biostimulants that generate physiology alteration in
plants, increasing the manifestation of its genetic potential and promoting a vigorous
growth, allowing better tolerance to adverse conditions. In this context, the objective of
this study was to evaluate the response of soybean under the biostimulant action in
relation to germination and initial development under water deficit condition. The
statistical design adopted was randomized block design with eight treatments, control,
Byozime® (300mL 100 g-1), Yaravita Raiz® (250 mL 100 g-1) and Nitrostarter® (200mL
100 g-1) + Phylgreen Gemma® (200 mL 100 g-1), all in presence and absence of
insecticide (Imidacloprid – 250 mL 100 g-1) and fungicide (VitavaxThiram® - 250 mL 100
g-1). The fresh and dry mass and root length were obtained by destructive analysis of
plants (shoot and root) at 21 days after application, and germination, counting plants until
stabilization. The biostimulants provided increases in germination, when compared to the
control, under deficit. In the aerial part and roots, the dry and fresh mass values were
higher by up to 15%, and no significant differences were found for root length. It was
concluded that seed treatment with biostimulants, mainly Byozime® and Nitrostarter®
+ Phylgreen Gemma® in the presence of insecticide and fungicide, improved the
germination and mass accumulation of the plants, but didn’t affected the root length.
Keywords: Glycine max L. Merrill, physiological quality, abiotic stress, biostimulation,
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The influence of the sowing period on the productivity of cultivation
ND5909RR of soybean
Yan Cesar Sales Heilmann, Guilherme Luiz Bazei, Alexandre Luis Muller, Alfredo Richart, Rodrigo
Felipe Ribeiro, Dyogo Bortot Brustolin,
Pontifícia Universidade Católica do Paraná- PUC-PR , Universidade estadual do oeste do Paraná- Unioeste, Pontifícia
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In order to the entire development, the soybean depedens on countless fators, among
which, the most important are the meteorological such as: humidity, temperature and
photoperiod, factors of great importance that affect the limit productive, once they are not
in accord to the necessities of the tillage. This project work has the aim to evaluete the
influence of different sowing period concerning the productivity of ND 5909 RR, the work
was conducted on a rural property in the municipality of Maripa, western Paraná. In the
experiment there were used groups combined with the treatment formed by five sowing
dates (10/09/207, 20/09/2017, 01/10/2017, 10/10/2017, 20/10/217), with three
repitition each period.The dimensions were five meters of length and two meters of width,
containing four lines in one spacing of 45cm. There was used ND5909RR before the
harvesting and were evalueted the following crop yield: plnat height, number of pods per
plant, number of grains per pod, evaluating tem plants each sowing period. During the
harvest there were evalueted the following productivity componets: mass of a Thousand
grains and productivity, the preiods od cultivation show effect on the componentes of
crop yield from soybean. The late sowing provided smaller results compared to others
periods. The best periods to sowing ND5909 were 20/09/2017 and 01/10/2017.
Keywords: Glycine max, cultural treatments, plant breeding., ,
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Thermal requirements of okra plants subjected to different irrigation
depths during the dry season in Northern Mato Grosso State
Mariana Pizzatto, Andrea Carvalho da Silva, Adilson Pacheco de Souza, Brena Geliane Ferneda,
Charles Campoe Martim, Daniela Roberta Borella ,
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The association between knowledge about thermal needs of agricultural crops and water
supplementation enables optimizing both the agricultural production and natural
resources in order to make crops feasible in different regions. The aim of the current study
was to evaluate the development of okra (cv. Santa Cruz 47) plants subjected to different
irrigation depths in the Cerrado-Amazon transition zone (Mato Grosso State), as well as
their thermal requirements at different phenophases. The experiment followed a
randomized block design, with 4 repetitions, which comprised 20 useful plants, and it was
carried out in dystrophic red-yellow Latosol, from August to October (dry season) 2017.
Drip irrigation was adopted at different evapotranspiration (ETc) depths (50%, 75%,
100%, 125% and 150%); the class A tank method was used to find the ETo (tank
coefficient = 0.78), based on crop coefficients set by FAO Bulletin 56. The Ometto method
was used to define the accumulated heat sums (degrees-days “GDA”), based on basal
temperatures 10°C and 35°C. Crop growth and development (vegetative and
reproductive) parameters were analyzed in order to define the phenological scales.
Irrigation depths have influenced the number of leaves, as well as fruit fresh mass, size
and volume. The accumulated heat sums between the sowing and final production stages
varied from 1200 to 1400 GDA, regardless of the irrigation depth. The best productive
responses were recorded from 75% to 125% ETc due to accumulated rainfall after the
twentieth day of October; this phenomenon increased the number of fungal diseases and
anticipated the end of the cycle.
Keywords: Ablemoschus esculentus, irrigation management, thermal sum, ,
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Use of biostimulant for passion fruit seedling production with and
without hydric stress induction
João Paulo Alves Souza, Mateus de Andrade Soares, Larissa de Carvalho Dias Borges, Isabela Reis
da Silva, Ânderson Soares dos Santos, Valdeci Orioli Júnior, Victor Peçanha de Miranda Coelho,
Instituto Federal do Triângulo Mineiro, Instituto Federal do Triângulo Mineiro, Instituto Federal do Triângulo Mineiro,
Instituto Federal do Triângulo Mineiro, Instituto Federal do Triângulo Mineiro, Instituto Federal do Triângulo Mineiro,
Instituto Federal do Triângulo Mineiro,

Our objective was to evaluate the effects of different concentrations of Solan®
biostimulant for passion fruit seedling production with and without the induction of
hydric stress. Seeds of Araguari (FB 300) cultivar were sown in plastic tubes of 180 cm3
filled with pine bark substrate, in a covered seedling nursery. A completely randomized
design was used, in a 5x2 (five concentrations of biostimulant 0; 0.75; 1.5; 2.25 and 3 mL
L-1 x two irrigation regime: with and without induction of hydric stress) factorial scheme,
with four replications. Leaf temperature, maximum quantum yield of photosystem II
(Fv/Fm) and biometric attributes of the passion fruit seedlings: length of shoot and root
(LS, LR), root collar diameter (RCD), number of leaves (NL), leaf area (LA) and dry mass
of root, shoot and total (DMR, DMS, and DMT), were evaluated. The seedlings subjected to
hydric stress when treated with biostimulant, regardless of the concentration, presented
leaf temperature similar to the seedlings without stress induction. The Fv/Fm was similar
between seedlings with or without the hydric stress factor, as also was similar among
biostimulant concentrations. The hydric stress caused reductions of the shoot growth
variables (RCD, LS, NL, and LA). The biostimulant concentration of 1.34 mL L-1 promoted
greater LA (50.7 cm2 above the control). The 2.25 and 3 mL L-1 biostimulant
concentrations promoted greater increment DMS and DMT for seedlings under hydric
stress induction (concentration of 3 mL L-1 with increment of 0.92 g for DMS). The 0 and
0.75 mL L-1 concentrations promoted greater LR in seedlings submitted to hydric stress,
but the DMR for both factors (hydric stress and concentrations of biostimulant) were
similar. The use of biostimulant reduced the leaf temperature in plants with hydric stress
induction and increased some shoot growth parameters, as leaf area and biomass.
Keywords: Solan, Araguari FB 300, OJIP test, ,
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Use of fertigation in the production of passion fruit seedlings
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The objective of this research was to evaluate the effects of fertigation with different
electrical conductivities (EC) in the development of passion fruit seedlings. Seeds of
Araguari (FB 300) passion fruit cultivar were sown in plastic tubes of 50 cm3 filled with
pine bark substrate, in a seedling nursery covered with shading screen (50%) and
agricultural plastic. A block randomized design was set with four treatments
corresponding to levels of EC (0, 1, 2 and 3 dS m-1), with five repetitions. The fertigations
with complete nutrient solutions were performed daily starting at plant emergence. At 60
days after sowing the fluorescence of chlorophyll a (OJIP test) and biometric attributes of
the passion fruit seedlings: length of shoot and root (LS, LR), root collar diameter (RCD),
number of leaves (NL), leaf area (LA) and dry mass of root, shoot and total (DMR, DMS,
and DMT), were evaluated. The greatest values observed for RDM (0.1 g; EC 1.85), SDM
(0.74 g; EC 2.29), TDM (0.77 g; EC 2.22), RCD (3.03 mm; EC 2.16), SL (18.27 cm; EC 2.10)
and LA (246.41 cm2; EC 2.27) occurred for EC values between 1.85 and 2.29 dS m-1. No
significant effects of EC on RL or Fv/Fm were detected. The EC of 3 dS m-1 reduced the
growth of roots, which also resulted in great shoot:root ratios. The 0 dS m-1 EC resulted
in small seedlings and leaf chlorosis. Daily fertigation with EC between 1.8 and 2 dS m-1
is recommended for passion fruit seedlings production.
Keywords: electrical conductivity, Araguari FB 300, OJIP test, ,
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Water use in hydroponics tomatoes systems in Mato Grosso
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Water is an asset increasingly scarce and it has also a great influence on yield and quality
of tomato crop, making its management a major factor to keep higher profitability coupled
with sustainability. This work aimed to evaluate the water consumption by tomato plants
grown in two hydroponic systems. Experiment was carried out in the experimental farm
of UFMT, from 04/15 to 05/25/18, in two substrate hydroponics systems, with and
without recirculation of the nutrient solution (closed, CS; and open system, OS;
respectively). Hydroponic systems were: polypropylene channels with compartment to
collect the nutrient solution drained (CS); and 8-liter polyethylene pots (open system).
Both systems were filled with CarolinaSoil® commercial substrate. Plants and stems
spacing and nutrient content in the nutrient solution (NS) were the same for both systems.
Consumption of NS in the tanks was checked daily and then the water level as completed,
and pH and electrical conductivity were adjusted to 6.0±0.5 and 1.8±0.05 mScm-1.
Efficiency of water use (WUE) was obtained by the ratio between total water consumption
per plant (TWC) and fruit yield. Results were submitted to analysis of variance and the
averages compared by Tukey test at 5% of probability. For the characteristic accumulated
water consumption (AWC) by the plants throughout grow period, regression equations
were adjusted for each hydroponic system. The TWC in the CS was 39.1% lower (155.36
L.plant-1) than the OP (255.25L.plant-1). Maximum daily consumption per plant (weekly
average) was higher in the OP (3.55 L.plant-1) than in the CS (2.08 L.plant-1). Largest
WUE was obtained in the CS, whose value (12.35 g.plant-1.L-1) was 23.13% higher than
the OS (10.03 g.plant-1.L-1). Regression equations that best fit the characteristic AWC per
plant (L.plant-1) throughout the growing period (DAT) were cubic polynomial type, and
for the CS: y=-0,0001x3+0,0157x2+1,1090x+1,5995 (R²=0,998) and for the OS: y=0,0001x3+0,0142x2+0,5173x-0,9137 (R²=0,999).
Keywords: Solanum lycopersicum L, tropical climate, water-use-efficiency, ,
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