
Agriculture Research Journal, Suez Canal University, 2004

Synergistic Interaction Between Coumarin 1,2-benzopyrone
and IBA in Stimulating Adventitious Root Formation in Vigna

radiata (L.) Wilczek Cuttings: II. Peroxidase Activity and
Acidic Isoperoxidases and Their Relations to Rooting

By
Kamel A. H. Tartoura', Andrea B. da Rocha 2

From
I Depart,?lent ofAgriculturalBotany, FacuLty ofAgricuLture, Suez~CanaL University, lsmailia, Egypt.

2Departmenl ofPlanI Palhology, Michigan Slale University, 62 Planl Biology Building. EaSI Lansing, MIl USA 48824 .

Abstract

Cuttings from 7-day-old Vigna radiata seedlings were treated for 24 h with 1000 ~ coumarin and/or 50 J-IM
indole-3-butyric acid (lBA), to study their effects on stimulating adventitious root formation (ARP). The effects of
treatment on total soluble peroxidase and acidic isoperoxidases (iso-PERs) were also investigated at the potential
rooling sites during the first 96 h after application. Simultaneously, combined treatment acted synergistica"Ily in inducing
more adventitious roots in treated cuttings than in those treated with coumarin or IBA individually, as compared with
the control. During the primary events of ARF process, an initial temporary decrease in PER in relation to coumarin or
1l3,\ treatments, but an increase in relation to their combination was found. Thereafter, a steady marked increase in PER
aCli\'ity as well as acidic iso-PERs was noted with higher levels in the treated c'uttings than in untreated ones, during the
secondary events of ARF process. This suggests that acidic iso-PERs may playa crucial role(s) in root initiation and
development rather than in root induction. The possible roles of both basic and acidic iso-PERs in their relation to
initiation and development during ARF are discussed.
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Introduction

Adventitious root formation (ARF) takes-place
through a series of successive interdependent
physiological phases (Jarvis 1986; Berthon el al.,
1990; Hartmann el al., 1997) that are associated
\\'ith (.;hungcs in· endogenous auxin concentrations
(Moncousin el al., 1988; Blakesley 1994). Gaspar
el al., (1994) suggested that an early and transient
increase in endogenous free fAA level occurs
during the induction phase, i.e. the time period
regu ired' for necc"ary biochemical events
preceding the initiation of cell divisions leading to
formation of root primordia. They also suggested
that the initiatiOn phase of rooting, i.e. continuation
of cell division and cell differentiation, is
chi.lracterised hy a reduction in free IAA
concentration to a minimum level, whereas growth
and differentiation of the new roots is associated
witl! a slight increase in free IAA concentration.

Peroxidases are widely distributed and highly
regulated in various tissues anti cellular
compartments and play important roles 111

numerous physiological responses including auxin
catabolism, oxidation of phenolics to form lignin,
cross-linking of hydroxyproline-rich glycoproteins
in plant cell walls, catalyse the synthesis of HzOz
from NADH and H20 and catabolism of H20, and
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other reactive oxygen species, which may affect
ARF at various developmental stages (Mader el al.,
1980; Grambow and Langenbeck-Schwich 1983;
Alba el al., 1993; Savitsky el al., 1999; Fry 1988;
Lagrimini 1991; Legendre el al., 1993; Olson and
Varner 1993; Klotz and Lagrimilli 1996; and
Esteban-Carrasco el al., 2002). Among PERs,.
acidic isoPERs are considered to play crucial role
in ARF process (Gaspar and Hofinger. '1989).
Conflicting results have been reported in terms of
the role played by acidic PERs with respect to IAA
oxidation in vivo, Van der Berg el al., (1983), Ros
Barcel el al., 1989, Gaspar el al., 1991. Zheng and
Van Huystee 1992) reported that acidic
isoperoxidases are involved in IAA oxidation.
However, other investigators reported that they
participate in the process of tissue differentiation,
lignification and xylogenesis (Fukuda and
Komamine 1982; Mader and Fuss1 1982; Goldberg
et aI., 1985; Imberty el al., 1985; Miller el al.1985;
Gaspar el al., 1985). Previous reccnt investigation
carried out by Tartoura el al., (2004) showed that
there is a synergistic interaction between coumarin
and IBA on stimulating adventitious root
production in mung bean cuttings. They added that
the interaction between this phenolic compound
and IBA in terms of endogcnous free and
conjugated IAA concentration. basic PER activity
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