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RESUMO

COSTA, Alan Carlos, D.Sc., Universidade Federal de Vigosa, julho de 2007.
Bases fisioléogicas da acao do arsénio em algumas espécies de
arsénio. Orientador: Marco Antonio Oliva Cano. Co-Orientadores: Jaime
Wilson Vargas de Mello e Andréa Miyasaka Almeida.

No presente estudo objetivou-se avaliar o grau de resisténcia de
algumas espécies vegetais ao As; caracterizar, mediante parametros
fisiologicos, mecanismos de resisténcia e sensibilidade e avaliar o potencial
destas espécies como fitorremediadoras de areas contaminadas com As. Os
experimentos foram realizados em casa de vegetacdo, em solugéo nutritiva de
Hoagland e Arnon, meia forga idnica, pH 5,5, renovada a cada cinco dias. Os
tratamentos consistiram da aplicagédo de doses crescentes de As na forma de
arseniato de sodio. Na primeira etapa foram conduzidos oito experimentos
independentes com mudas de Psidium guineense Swartz, Schinus
terebinthifolius Raddi, Mimosa caesalpinieafolia Benth, Eugenia jambolana
Lam, Enterolobium contortisiliqum (Vell.) Morong., Acacia bahiensis Benth.,
Caesalpinia ferrea Mart. ex Tul., e Sesbania punicea (Cav.) Benth. Ap6s 30
dias de cultivo nas concentragdes de As, as plantas foram colhidas para
determinacao do peso da matéria seca e do conteudo de As nas raizes, caule e
folhas. Os fatores de bioacumulagdo (FBA) e de transferéncia de As para a
parte aérea (FT) foram utilizados para auxiliar na caracterizagao das respostas

das plantas ao As. Os resultados demonstraram que espécies como E.
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contortisiliqum, C. ferrea e M. caesalpinieafolia apresentaram maior grau de
sensibilidade enquanto que S. terebinthifolius e P. guineense apresentaram
maior grau de resisténcia ao As em solugdo nutritiva. As espécies estudadas
nao se caracterizaram como fitoextratoras, mas espécies como S.
terebinthifolius, P. guineense, S. punicea, e E. jambolana apresentam potencial
para processos de fitoestabilizagdo, recuperacdo e revegetacdo de areas
contaminadas com As. Na segunda etapa dos estudos foram conduzidos
experimentos independentes com mudas de M. caesalpinieafolia e P.
guineense para caracterizagao das respostas de sensibilidade e resisténcia ao
As destas espécies. Nesse sentido avaliou-se o conteudo de As, P, Ca, S e Mg
e o conteudo de grupos tidis nao protéicos (TNP) nas raizes, caule e folhas das
espécies. As trocas gasosas, a fluorescéncia da clorofila a e o crescimento das
plantas também foram avaliados. O conteudo de P, Ca, Mg e S nas folhas,
caule e raizes das espécies foi modificado pelo As. M. caesalpinieafolia
apresentou aumento subito nas concentracdes de P em baixas concentragdes
de As na solugdo. Este comportamento proporcionou absorcido de As em
quantidades maiores do que esta espécie poderia metabolizar, culminando em
severas injurias em concentragdes elevadas de As na solugédo. P. guineense
apresenta maior conteudo de Ca no sistema radicular, além de maior
incremento nos conteudos de S e TNP que contribuiram para o melhor
desempenho desta espécie na presenca de As. As taxas fotossintética e
transpiratoria, a condutancia estomatica, os parametros da fluorescéncia da
clorofila a, com excecédo da Fv/Fm, e ainda o crescimento das plantas de M.
caesalpinieafolia foram drasticamente reduzidos em concentragdes elevadas
de As na solugdo. Em P. guineense, no entanto, o As chegou a estimular a taxa
fotossintética e o crescimento das plantas. Em ambas as espécies a Fv/Fm se
manteve alta (0,82) sugerindo que o As ndao promoveu danos irreversiveis ao
fotossistema Il. Os resultados demonstraram que o efeito do As em plantas é
dependente da espécie. O conteudo de nutrientes e de TNP apresentam
estreita relacdo com as respostas de sensibilidade e tolerancia das plantas de
M. caesalpinieafolia e P. guineense ao As em solugao nutritiva. O As afeta as
trocas gasosas de plantas, mas ndo promove danos irreversiveis no aparato

fotossintético.



ABSTRACT

COSTA, Alan Carlos, D.Sc., Universidade Federal de Vigosa, July, 2007.
Physiological bases of arsenic action in some cerrado plant species.
Adviser: Marco Antonio Oliva Cano. Committee Members: Jaime Wilson
Vargas de Mello and Andréa Miyasaka Almeida.

The aim in the present study was to evaluate the degree of resistance of
some plant species to the As and characterize, by means of physiological
parameters, mechanisms of resistance and sensitivity, and evaluate the
potential of these species as phytoremediators of areas contaminated by As.
The experiments were conducted under green house condition and in Hoagland
& Arnon solution, half-strength, pH 5.5, repleneshed every five days. The
treatments had consisted of the application of increasing doses of As as sodium
arsenate (NapHAsO4.7H,0). In the first stage eight independent experiments
were conducted with seedlings of Psidium guineense Swartz, Schinus
terebinthifolius Raddi, Mimosa caesalpinieafolia Benth, Eugenia jambolana
Lam, Enterolobium contortisiliqum (Vell.) Morong., Acacia bahiensis Benth.,
Caesalpinia ferrea Mart. ex Tul. and Sesbania punicea (Cav.) Benth. After thirty
days, the plants were harvested and the dry matter and the content of As in
leaves, stems and roots were determined. Bioacumulation factors (BFA) and
transference factor (TF) of As to the aerial part has been used to assist in the
characterization of the plants response to the element. The results
demonstrated that some species such as E. contortisiliqum, C. ferrea e M.

caesalpinieafolia presented higher degree of sensitivity while S. terebinthifolius
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and P. guineense presented higher degree of resistance to As in nutritional
solution. The species were not are characterized a phytoextractors, but species
as S. terebinthifolius, P. guineense, S. punicea, and E. jambolana present
potential for phytostabilization processes, recovery and restoration of areas
contaminated by As. In the second stage of the studies, independent
experiments were conducted with seedlings of M. caesalpinieafolia e P.
guineense to characterize the sensitivity and resistance responses of them to
As. For this purpose, the contents of, P, Ca, S, Mg and the content of
nonprotein thiols groups (TNP) in the roots, stem and leaves of the species
were evaluated. The gaseous exchanges, the chlorophyll fluorescence and the
growth of the plants had been also evaluated. The content of P, Ca, Mg and S
in leaves, stems and roots of the species was modified by As. M.
caesalpinieafolia presented sudden increase in the concentrations of P in low
concentrations of As in the solution.This behaivor led to the accumulation of As
in quanteties greater than the species could metabolize, which resulted in
severe injures under higher concentration of As in the solution. P. guineense
showed greater content of Ca in roots, as well las increments in the contents of
S and TNP that had contributed for the best performance of this species in
presence of As. The photosynthetic and transpiratory rates, the stomatal
conductance, the parameters of the chlorophyll fluorescence, in exception of the
Fv/Fm, and the growth of the plants of M. caesalpinieafolia was drastically
reduced in high concentrations of As in the solution. In P. guineense, however,
it stimulated the photosynthetic rate and the growth of the plants. In both
species the Fv/Fm ratio was maintained suggesting the absence of irreversible
damages to photosystem II. The results demonstrated that the effect of As in
plants is dependent of the species. The content of nutrients and TNP presents
narrow relation with the sensitivity results and tolerance of the plants of M.
caesalpinieafolia e P. guineense to the As in nutritional solution. As affects the
gaseous exchanges of plants but it does not promote irreversible damages in

the photosynthetic apparatus.
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