
Geophysical Research Abstracts
Vol. 13, EGU2011-10380-1, 2011
EGU General Assembly 2011
© Author(s) 2011

Probing the hormonal activity of fractionated humic molecular
components in tomato auxin mutants
Luciano Canellas (1), Fábio Olivares (1), Leonardo Dobbss (1), Natália Aguiar (1), Lázaro Peres (2), Alessandro
Piccolo (3), and Antonio Nebbioso (3)
(1) Núcleo de Desenvolvimento de Insumos Biológicos para Agricultura (NUDIBA), Universidade Estadual do Norte
Fluminense Darcy Ribeiro (UENF), Av Alberto Lamego 2000 - Campos dos Goytacazes (28013-602). Rio de Janeiro, Brazil
(canellas@uenf.br / +55 22 273971, (2) Departamento de Ciências Biológicas, Escola Superior de Agricultura ¨Luiz de
Queiroz¨ (ESALQ), Universidade de São Paulo (USP), Av. Pádua Dias, 11 CP. 09, Piracicaba (13418-900). São Paulo, Brazil.,
(3) Dipartimento di Scienze del Suolo, della Pianta, dell’Ambiente e delle Produzioni Animali, Università di Napoli Federico
II, Via Università 100, Portici (80055). Naples, Italy.

Auxin-like action of humic substances on plants lateral root induction has been since long recognized, though
uncertainty remains on the bioactivity process. Since both apparently small and large molecular-size humic sub-
stances similarly affect lateral root emergence, the auxin-like effects appear rather related to structural composition
of humic matter. In this work we progressively reduced the complexity of vermicompost humic matter (HV) by a
Humeomics approach based on a mild sequential removal of humic components. A stepwise fractionation sequen-
tially extracted unbound or free components, weakly-, and strongly-bound molecules from the supramolecular HV
structure. Auxin-like response of residues from each step was tested using tomato auxin low sensitive dgt mutant
and transgenic DR5::GUS plants. Typical bell shape curve was observed using HV and their promotion of lat-
eral root emergence was comparable to that of an exogenous auxin treatment. When strongly-bound components
were removed by breaking ester and ether bonds from complex humic structures, humic residues lost their activity
on lateral root emergence, while this was retained after removal of only free or weakly-bound molecules. These
findings confirm that auxin-like activity in humic matter is associated to complex hydrophobic structures, whose
simplification by hydrolysis releases auxin-like molecules. Although other phenomena may contribute to the phys-
iological response of humic substances, such as the increase of nutrient absorption, the lateral root emergence is to
be ascribed to action of auxin-like molecules incorporated in humic hydrophobic domains.


