Rescarch Note

PSEUDOMONAS CEPACIA, A POTENTIAL BIOFUNGICIDE FOR
ROOT ROT PATHOGENS OF BEANS" 2

Concern about the risk that pesti-
cides pose W the enviranment and human
health has increased the need for more
knowledge about biolegical contrel meth-
ods in c¢rap production. The biological
control of pathogens can be accomplished
through the use of plant resistance, cul-
tural  practices  and anfagonistic
microorganizms. Although biological con-
trol will not replace the use of pesticides
completely, it will increase in importance
as integrated control programs become
more commonplace. Biocontro} is also an
important component in low-input sus-
tainable agricultural systems.

Fungal species of Macrophomine,
Rhizoctonie, Fusarium, Sclerotiwm and
Pythium have been rveported in Latin
America® and Puoerto Rico? as causing root
rot in conrowon bean (Phaseolus vilgars).
There is a lack of information in the region
about the adaptation of alternative control
measures to reduce yield losses to those
fungal root vot pathogens. The use of bio-
fungicides for those fungt is still in its
infancy and much work is needed fo
achieve better contro! and consistent field
response,

A strain of Pseudomonas cepacia that
strongly inhibits the growth of Macro-
phoriina  pheseoline in vitro  was
previously identified in the Biotechnology

and Nitrogen Fixation (BNIY Laboratory
at the Universily of Puerto Rico. Mava-
giiez Campus.” The objectives of this study
were o confirm the inhibitory growth of 34,
phaseoling by P. cepacia strain UPR BC
and to test, in vitro, the interaction of P ce-
pacia with other root rot fungal pathogens.

Macrophoeming phaseoling {PRMp2},
Rhizoctonia solani (Rsl), Sclerotium rolf-
s ASrl), Pythium aphanidermatum (Pal)
and Fusariwm solani (Fsl) were igolated
from diseased common bean grown in
northwestern Puerto Rico. P ceparcia
strain UPR 5C was obtained from the BNF
Collection at the University of Puerto Rico-
Mayagiiez. Pungi were grown on potato
dextrose agar (PDA) and UPR 5C on tryp-
tone yeast (TY) media ¥

Two in vitro methods, streak plate
and double-layer, were used to measuve
the antibiosis of UPR 5C towards the
fungi. The fungal radial growth was mea-
sured in millimeters and the percentage of
inhibition was obtained by using the for-
muia: % inhibition = 1-[F + B/A7,1 X 100; in
which F'+13 is the radial growth of the fun-
gus plus bacteria (B); and F| is the radial
growth of the fungus alone,

The experiment design for each in
vitro test was a factorial arrangement of
six fungi species and two (reatments (with
and without P cepecial in a randomized
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complete block with five replications. Data
obtained were subjected to analysis of
variance and differences between treat-
ment means were tested by an L3D.

In the streak plate method, P cepacia
was streaked on one half of 2 TY agar (pH
6.8) and incubated for 5 days at 28° C. One
disk each of actively growing PRMp2, Rsl,
Srl, Pal and Fsl 3-day-cold cultures were
cut and placed on the half of the TY plate
5 em from the bacterial streak. After incu-
bating the plates at 28° C for 5 days, the
radial growth rates and percentage of inhi-
bition were determined,

For the double-layer method, tem-
pered TY agar was added o 1 ml of
bacterial suspension on a Petri dish and
distributed throughout the agar by gently
swirling the plate. After incubation for 3
days at 28° C, a second layer of 10 ml TY
agar wag poured over the first layer. Three
hours later, one 5 mm disk of each [ungus
was placed on the center of each plate and
incubated at 28° C for & days.

Resulis with the streak plate meth-
ods show that strain UPR 5C effectively
inhibited the growth of all fungi, but less
on P. aphanidermatum and F. solani (table:
1). The inhibition could be due to antibiotic
production, competition for nutrients, pro-
duction  of  volatile inhibitors, or
siderophore  production, Howell and
Stipanovic’! reported that P fluorescens
produces the antibiotics pyrrolnifrine and
pyoluteorin that inhibited the growth of B.
solani. Lambert et al.® and Janisiewez and
Roitman? observed that pyrrolnilrine iso-
lated from P. cepacie inhibited the growth
of several fungi in maize and fruits.
Homma et at. ¥ reported that pyrrolnitrine
and other antibiotics isolated from P. cepa-
cle  inhibited growth, in vitro, of
Pyricularia orizae, R. solant and Verticil-
Lum dahlice.

Results from the double-layer method
indicate that £ cepacia UPR 5C com-
pletely mnibited the growth of all fungi
used in this study, excluding F. solani. Sev-
eral other researchers have also reported

TABLE 1.—[In vitro inhibitory effect of Pseudomonas cepacia (Pe) (UPR 5C) towards root
rol fungi of beans (Phaseolus vulgaris)

Percentage inhibition

Pathogenic fungi

Streak plate

Double-layer

Selerotivm rolfsii (Srl) 100* 100
Rhizoctonia solani (Rsl) 95 100
Macrophominag phaseolina {PRMp2) 93 100
Pythivm uphanidermatum (Pal) 67 100
Fusarium solani (Fsl) 41 GO
LSD (0.05) 3.4 .

LAverage of four replications.
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that P cepacia completely inhihits the
growth of some plant pathogenic fungi and
partially inhibits others.® 7+ 11

In both, the streak plate and double-
layer methods, Macrophomine phaseoling
{(PRMp2) was strongly inhibited by UPR
5C. These results confirm the earlier find-
ings of Perdomo et al® The biocontrol
mechanism of UPR 5C has not been iden-
tihed conclusively. 1t appears that
antibiosis and nutrient competition may
play important roles. Correlation of in
vitro antagonisms and in vivo protection in
the field has been reported.’® '3 1% Inocu-
lation with P. cepacia strain UPR 5C could

be used as a seed inaculant fo profect
beans from root-rot pathogens. The effect
seems to be strain-specific since other
strains ol P, cepacia did not show strong in-
hibitory effects (Schréder, unpublished
results).
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