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(b)

Alternaria solani

Control Treated

Botryodiplodia theobromae

Control

(c)

Meloidogyne incognita eggs

Control Treated

Meloidogyne incognita juveniles

Control Treated

Figure 2. (a) Effect of Phenazine on hyphal abnormalities of soil borne plant pathogens. (b) Effect of Phenazine on
spore germination of fungal pathogens. (c) Effect of Phenazine on Meloidogyne incognita.
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Table II. Effect of phenazine of P. chlororaphis isolate PA23 on the hyphal morphology and spore germination of
phytopathogens and nematode.

Phyotopathogens/nematode Sclerotia/spore/hyphal abnormalities (phenazine)

P. aphanmidermarum Hyphal vacuolation
Leakage of protoplasmic contents
Hyphal lysis

B. theobromae Inhibits spore germination
A. solani Inhibits spore germination
M. phaseolina Inhibits microsclerotia germination
R. solamt Inhibits sclerotial germination
Hyphal swelling
S. rolfsit Inhibits sclerotial germination and caused hyphal lysis
Meloidogyne incognita Inhibits hatching of eggs

Death of juveniles

of disorganization of the hyphae of P. aphanidermarum include vacuolization, cell content
degeneration and hyphal lysis. But abnormal swelling of hyphal tips was noticed in R. solani,
exposed to phenazine. However growth aberrations were not observed in the hyphal
morphology of P. aphanidermatum and R. solani in untreated control (Table II, Figure 2a)
Studies on the effect of 2,4-DAPG and phenazine on spore germination of B. theobromae and
A. solani revealed that there was 100% inhibition of spore germination of both B. theobromae
and A. solani under in vitro. However spore germination was not inhibited in untreated
control (Figure 2b). Similarly germination of sclerotia of M. phaseolina, R. solani and S. rolfsii
were also completely arrested by phenazine. Different stages of disorganization of hyphal tips
with degenerated cytoplasm was observed when P. ultimum var sporangiiferum was exposed to
2,4 DAPG (de Souza er al., 2003). The eggs of the root knot nematode Meloidogyne incognita,
when exposed to phenazine completely inhibited the hatching of juveniles from the eggs and
when the juveniles were exposed to phenazine it caused complete mortality of juveniles
(Figure 2c). Fakhouri ez al. 2001 found that the antifungal substance produced by fluorescent
pseudomonas (pyuluteorin and phenazine derivatives) caused a collapse of the hyphae of F.
oxysporum fsp lycopersici.
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