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Adventitious root formation is a developmental process consisting in distinct steps, each with its specific hormonal 
requirements. During the initial 24 hr (de-differentiation phase) cells situated between vascular bundles accumulate 
starch grains and become competent to the rhizogenic action of auxin. Then up to 96 hr cell divisions begin to occur, 
starch grains are degraded and meristemoids of ca. 30 cells are formed (induction phase). After 96 hr the meristemoids 
develop into dome shaped root primordia and then into roots; auxin is no longer required as its further presence inhibits 
rooting (differentiation phase) (De Klerk et al., 1995, 1999).  
Here we report that N,N'-bis(2,3-metilenedioxyphenyl)urea (2,3-MDPU), N,N'-bis(3,4-metilenedioxyphenyl)urea (3,4-
MDPU), N,N'-bis-(5-benzossazoldifenil)urea (5-BDPU), N,N'-bis-(6-benzossazoldifenil)urea (6-BDPU), N,N’-bis-
pyrazin-2-yl-urea (2,bPU), N,N’-bis-(2,4,5-trichlorophenyl)urea (2,4,5-ClDPU), N,N’-bis-(2,4,6-trichlorophenyl)urea 
(2,4,6-ClDPU), N,N’-bis-(1-naphthyl)urea (1-bNU), N,N’-bis-(2-naphthyl)urea (2-bNU) enhance adventitious rooting 
when tested in in vivo or in vitro different bioassays.  
In stem slice bioassay all compounds need low concentration of exogenously supplementated auxin for root formation, 
while in mung bean rooting test probably the diphenylurea derivatives enhance adventitious root formation interacting 
with endogenous auxin. Moreover, to verify if the diphenylurea derivatives could show cytokinin-like activity, the  b-
cyanin accumulation test, highly specific for the detection of weakly active compounds, was used. Among our 
diphenylurea derivatives the N,N’-bis-(1-naphthyl)urea (1-bNU), N,N’-bis-(2-naphthyl)urea (2-bNU) show a weak 
cytokinin-like  activity,  the others were ineffective. This intriguing behaviour allows to hypothize two different mode 
of action responsible for the enhancement of adventitious root formation. As reported by De Klerk et al. (2001), weak 
cytokinin-like compounds could initiate cell divisions necessary for meristemoid formation essential for adventitious 
root development, whereas, the other compounds could directly interact with auxin in enhancing root formation, as 
reported by Ricci et al. (2003), even if nothing is known about the interaction nature. In addition, when tested in in vivo 
rooting bioassay, 2,3-MDPU and 3,4-MDPU increased the mean root number in woody scions of lemon (Citrus limon 
L. “Limone lunario”) being more effective than IBA tested at 15mM, the best rooting concentration to induce root 
formation in woody scions (preliminary experiments).- 
 
 




