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RESUMO

Os rizébios realizam a fixacdo biologica do nitrogénio (FBN) dentro de nddulos
formados nas raizes das leguminosas como o feijdo-fava (Phaseolus lunatus L.).
Além da FBN, os nddulos séo sitios de processos bioquimicos que podem levar a
formacdo de espécies reativas de oxigénio que, em excesso, podem diminuir a
eficiéncia da simbiose rizobio-leguminosa. O presente estudo objetivou avaliar o
efeito da inoculacdo de plantas de feijdo-fava com isolados rizobianos autéctones
visando identificar o par simbiético mais eficiente em termos de fixacéo biolégica de
nitrogénio, trocas gasosas, concentracdo de pigmentos fotossintéticos, solutos
orgéanicos e no metabolismo antioxidativo. O experimento foi conduzido em casa de
vegetacdo com delineamento inteiramente casualizado em esquema fatorial 7 x 2 x
2 + 2 (sete isolados de rizobio; duas variedades crioulas de feijao-fava; dois pontos
de coleta; duas testemunhas [nitrogenada e absoluta]) com trés repeticoes.
Observaram-se alteragfes significativas nas varidveis analisadas quando as plantas
foram inoculadas com os rizébios nativos em relacdo as testemunhas. A amonia livre
foi maior no enchimento de gréos, principalmente quando as plantas de feijdo-fava
crioula Branca foi inoculada com ISOL-01 e crioula Boca de Moga com ISOL-57. As
plantas inoculadas com ISOL-56 e ISOL-57 exibiram as maiores concentragdes de
ureideos. As plantas de feijao-fava inoculadas com ISOL-59 apresentaram maiores
teores de leghemoglobina em relacdo aos demais tratamentos. O nitrogénio total foi
superior nas plantas inoculadas com os ISOL-59 e ISOL-56 no florescimento e
enchimento de graos, respectivamente. Plantas de feijao-fava inoculadas com ISOL-
56 e ISOL-57 apresentaram maiores concentracdes de clorofila. O nivel de peréxido
de hidrogénio nos nédulos das plantas inoculadas foi superior no enchimento de
gréos em relagdo ao ponto de florescimento. A atividade de peroxidase de fendis e
superoéxido dismutase foi maior nas plantas de feijao-fava inoculadas com ISOL-20 e
ISOL-40 no florescimento, enquanto que a atividade de catalase foi aumentada nas
plantas inoculadas com ISOL-01, ISOL-20 e ISOL-57. Os isolados nativos foram
eficientes em formar nédulos radiculares ativos e realizar a FBN. Além disso,

contribuiram positivamente para a manutencao metabdlica de plantas de feijao-fava.

Palavras-chave: Phaseolus lunatus L., simbiose rizébio-leguminosa, solutos

organicos, metabolismo antioxidativo.

Vi



ABSTRACT
The rhizobia perform the biological nitrogen fixation (FBN) within nodules formed in
the roots of legumes such a fava beans (Phaseolus lunatus L.). In addition to FBN,
nodules are sites of biochemical processes that may lead to the formation of reactive
oxygen species which, in excess, may decrease the efficiency of the rhizobia-legume
symbiosis. The present study aimed to evaluate the effect of inoculation of bean
bean plants with native rhizobial isolates to identify the most efficient symbiotic pair in
terms of biological nitrogen fixation, gas exchange, concentration of photosynthetic
pigments, organic solutes and antioxidative metabolism. The experiment was
conducted in a greenhouse with a completely randomized design in a factorial
scheme 7 x 2 x 2 + 2 (seven rhizobia isolates, two creole bean varieties, two
collection points, two controls [nitrogen and absolute]) with three replicates.
Significant changes were observed in the variables analyzed when the plants were
inoculated with the native rhizobia in relation to the controls. The free ammonia was
higher in the grain filling, especially when the white creole bean plants were
inoculated with ISOL-01 and mouth with creole ISOL-57. Bean plants inoculated with
ISOL-56 and ISOL-57 exhibited the highest concentrations of ureides. ISOL-59-
inoculated bean plants had higher levels of leg haemoglobin in relation to the other
treatments. Total nitrogen was higher in plants inoculated with ISOL-59 and ISOL-56
at flowering and grain filling, respectively. Beanbean plants inoculated with ISOL-56
and ISOL-57 showed higher concentrations of chlorophyll. The level of hydrogen
peroxide in the nodules of the inoculated plants was higher in the filling of grains with
respect to the flowering point. The peroxidase activity of phenols and superoxide
dismutase was higher in the bean plants inoculated with ISOL-20 and ISOL-40 at
flowering, while catalase activity was increased in the plants inoculated with ISOL-01,
ISOL-20 and ISOL -57. Native isolates were efficient in forming active root nodules
and performing BNF. In addition, they contributed positively to the metabolic

maintenance of bean-fava plants.

Keywords: Phaseolus lunatus L., rhizobium-legume symbiosis, organic solutes,

antioxidative metabolism.
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