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In vitro screening for biocontrol activity of pink pigmented facultative
methylotrophs against phytopathogens

Pink pigmented facultative methylotrophs (PPFMs) are
physiologically an interesting group of bacteria that are capable
of growing on single carbon compounds such as methanol
and methylamine, as well as on C,, C3, and C, molecules
(Chistoserdova et al., 2003). These are associated with the
roots, leaves and seeds of most terrestrial plants and many are
thought to be phytosymbionts (Trotsenko et al., 2001). Several
beneficial aspects such as stimulation of seed germination,
plant growth promotion, production of phytohormones and
induction of defense responses in rice and peanut against
Rhizoctonia solani Kuhn., Aspergillus niger Tiegh. and
Sclerotium rolfsi Sacc. have been reported for
Methylobacterium (Omer et al., 2004; Madhaiyan et al., 2004;
2006). Considering use of PPFM as biocontrol agents against
different phytopathogens, an investigation was undertaken to
evaluate biocontrol potential of PPFM isolates against different
pathogens of chilli under in vitro conditions.

In this experiment, we employed seven PPFM isolates made
from the rhizosphere soil, phyllosphere and roots of chilli
(Capsicum annum L.) collected from major chilli growing areas
of North Karnataka. These PPFM isolates were screened for
their ability to inhibit growth of phytopathogens
(Colletotrichum capsici (Syd. & P. Syd.), S. rolfsii, Fusarium
oxysporum Schlecht., Cercospora capsici Heald & F.A. Wolf.,
Xanthomonas campestris (Pammel) Dowson) by well
established dual culture technique and zone of inhibition was
calculated.

Mechanisms of antagonistic activity like production of
siderophores and HCN by PPFM isolates was tested. To
estimate different types of siderophores produced, PPFM
isolates were grown on Iron deficient Ammonium Mineral Salts
medium, followed by separation of cells by centrifugation and
concentrating the supernatant by evaporating it to dryness.
Catechol type of siderophore was extracted on ethyl acetate
extracts of the culture supernatant twice with an equal volume

of solvent at pH 2.0. The ethyl acetate layer was removed and
evaporated to dryness and the residues were dissolved in a
minimum quantity of distilled water while hydroxamate types
were measured from the untreated culture supernatant of PPFM
isolates (Modi et al., 1985). One volume of the Hathway’s reagent
(Reeves et al., 1983) was added to one volume of the sample
and the development of wine colour showed the presence of
catechol type of siderophores while the development of orange
colour showed the presence of hydroxamate type of siderophore
and HCN production was assessed as per the method of Wei
etal (1991).

All the PPFM isolates tested inhibited C. capsici and
S. rolfsii whereas six isolates of PPFM inhibited growth of
F. oxysporum on potato dextrose agar medium. None of the
isolates tested inhibited C. capsici and X. campestris in dual
culture assay. The PPFM6 produced significantly highest zone
of inhibition against C. capsici, S. rolfsii and F. oxysporum
(Table 1) which was significantly different from other isolates.
A positive role is played by phyllosphere antagonistic
microorganisms, which protect the plants from pathogenic
microorganisms and thus improve their healthiness (Patkowska,
2003). The inhibition of phytopathogens by PPFM isolates has
already been reported by Poorniammal et al. (2010) who
documented that Methylobacterium sp. isolate CO 47
significantly reduced the linear mycelial growth of R. solani to an
extent of 52.2 per cent over control with an inhibition zone of 1.4 cm.

In the present study, none of the isolates could produce
HCN (Table 1), which was indicated by the no change in colour
of the filter paper. Similar results were obtained by Poorniammal
et al. (2009). All PPFM isolates tested produced catechol type
of siderophores (Table 1) which was indicated by the
development of wine colour in the culture supernatant upon
addition of the Hathway’s reagent. Similarly, Vaidehi and Sekar
(2012) also observed catechol type siderophore production by
PPFMs.

Table 1. Screening of pink pigmented facultative methylotrophs (PPEM) isolates for biocontrol efficiency

Isolates code

Zone of Inhibition (mm) by different pathogens

Mechanism of activity

No. Colletotrichum Sclerotium Fusarium Cercospora Xanthomonas HCN production Siderophore
capsici rolfsii oxysporum capsici campestris Production
(Catechol type)
PPFM 6 08.00 10.00 18.00 - - ) (+)
PPFM 35 05.00 08.50 11.00 - - ) (+)
PPFM 38 03.50 03.00 00.00 - - ) (+)
PPFM 65 03.80 03.00 05.00 - - ) (+)
PPFM 99 04.50 07.00 05.00 - - ) (+)
PPFM 140 04.00 04.00 08.00 - - ) (+)
PPFM 170 06.00 08.00 09.00 - - ) (+)
SEm.+ 0.12 0.10 0.11 - - - -
C.D. 0.47 0.45 0.46 - - - -

(+) Produced, (-) Not produced

286



Karnataka J. Agric. Sci., 28(2): 2015

Department of Agricultural Microbiology, College of Agriculture, Dharwad
University of Agricultural Sciences, Dharwad - 580 005, Karnataka, India
*Central Institute of Cotton Research, Nagpur - 440 010, Maharashtra, India

E-mail: abdhi2050@gmail.com

(Recevied: May, 2013 ;

References

Chistoserdova, L., Chen, S. W., Lapidus, A. and Lidstrom, M. E.,
2003, Methylotrophy in Methylobacterium extorquens AM1
from a genomic point of view. J. Bacteriol., 185: 2980-2987.

Madhaiyan, M., Poonguzhali, S., Senthilkumar, M., Sundaram, S.,
Heekyung, C., Jinchul, Y., Subbiah, S. and Tongmin, S. A.,
2004, Growth promotion and induction of systemic resistance
inrice cultivar Co-47 (Oryza sativa L.) by Methylobacterium
spp. Bot. Bull. Acad. Sin., 45: 315-324.

Madhaiyan, M., Suresh Reddy, B. V., Anandam, R., Senthilkumar,
M., Poonguzhali, S. and Sundaram, S. P., 2006, Plant growth
promoting Methylobacterium induces defense responses in
ground nut (Arachis hypogaea L.) compared with root
pathogen. Curr. Microbiol., 53: 270-276.

Modi, M., Shah, K. S. and Modi, V. V., 1985, Isolation and
characterisation of catechol like siderophore from Cowpea
Rhizobium RA-1. Arch. Microbiol., 14: 1156-158.

Omer, Z. S., Tombolini, R., Broberg, A. and Gerhardson, B., 2004,
Indole 3 acetic acid production by pink pigmented facultative
methylotrophic bacteria. Plant Growth Regul., 43: 93 6.

Patkowska, E., 2003, The effect of phyllosphere microorganisms on
the healthiness of aboveground parts of soybean (Glycine
max (L.) Merrill). Hortorum Cultus, 2: 65-71.

P. SAVITHA*
M.N. SREENIVASA
JONES P.NIRMALNATH

Accepted: April, 2015)

Poorniammal, R., Sundaram, S. P. and Kumutha, K., 2009, In vitro
biocontrol activity of Methylobacterium extorquens against
fungal pathogens. Int. J. Plant Protec., 2: 59-62.

Poorniammal, R., Sundaram, S. P. and Kumutha, K., 2010, Induced
systemic resistance by Methylobacterium extorquens against
Rhizoctonia solani in cotton. Int. J. Plant Protec.,
2:199-204.

Reeves, M., Pine, L., Neilands, J. B. and Bullows, A., 1983, Absence
of siderophore activity in Legionella sp. grown in iron deficient
media. J. Bacteriol., 154: 324-329.

Trotsenko, Y. A, Ivanova, E. G. and Doronina, N. V., 2001, Aerobic
Methylotrophic bacteria as phytosymbionts. Microbiology,
70: 623-632.

Vaidehi, K. and Sekar, C., 2012, Amino acid conjugated hydroxamate
type of siderophore production in Methylobacterium
phyllosphaerae MB-5. Cibtech J. Microbiol., 1: 24-30.

Wei, G., Kloepper, J. W. and Tuzun, S., 1991, Induction of systemic
resistance of cucumber to Colletotrichum orbiculare by
selected strains of plant growth promoting rhizobacteria.
Phytopathol., 81: 1508-1512.

287



