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ABSTRACT

Actinomycetes were isolated from surface sterili zed leaves androots of maize. A total of 53 isolates were obtained,
31 o them from leaves and 22 from roats. The genus Microbispora was the most frequently found followed by the
genera Streptomyces and Streptosporangium. From the isolated actinomycetes, 434% showed artimicrobial

activity against one or more tested bacteria andyeast.
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INTRODUCTION

Endophytic microorganisms are those which
inhabitat  the internal part of plants, causing
apparently no \vsble danges to their hosts.
Although knavn since longtime, their importance
become evident only more recently when it was
shown that they play spedfic roles as for instance,
proteding the haost-plants against inseds and
diseases. It has been found aso that some
endophytic microorganisms can produce valuable
pharmacauticd substances of biotechndogicd
interest (Strobel et al, 1996 Strobel & Long
1998. The man roles of endophytic
microorganisms are discussed in the reviews of
ISaac (1992, Redlin & Carris (1996, Baldani et
al (1997 and Azevedo (1998.

Actinomycetes are baderia known to constitute a
large part of the rhizosphere microbiota. Their
isolation is an important step for screening d new
bioadive @mpound. Actinomycetes are dso
foundinside plants but, excluding the coryneform
baderia, the only extensively studied spedes are
from the genus Frankia, a nitrogen fixing baderia
of nontleguminows plants (Benson & Silvester,
1993 and afew spedes of the genus Sreptomyces
that are phytopathogens (Bradbury, 1986. Mund
& Hinckle (1976) isolated the genera Nocardia
and Streptomyces from seed and ovdes of 27
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plant spedes. Sardi et al. (1992 isolated and
observed by dired microscope eamination
endophytic adinomycetes from the roots of 28
plant spedes from the northwestern Italy. Most of
the isolates were dasdfied as Streptomyces but the
genera Streptoverticillium, Nocardia,
Micromonospora and Streptosporangium were
aso found More recently Matsukuma d al, (199%)
isolated few adinomycetes from leares of
Camellia japonica and citrus, Maitan (1998)
observed rare adinomycetes isolated as
endophytes of Solanum lycocarpum in middiewest
Brazl and Matsumoto et al (198) isolated also
adinomycetes from fallen leases and the genus
Microbispora was the most frequently found
acounting for 44% of al isolates.

The presence of endophytic microorganisms in
hedthy crops has been demonstrated in maize
Althoughseveral fung and baderia spedes were
reported, no adinomycetes were isolated (Fisher et
al, 199, Souza, 1996 Silva, 1997) and so far, no
studies have been uncertaken to assess the
incidence of endophytic adinomycees of this
important spedes. The present work was caried
out to isolate adinomycetes from roots and leaves
of a variety of maize designated Pirando, widely
cultivated in Brazal. Also the isolated
adinomycetes were screened for antibiotic
production against one yeast and threebaderia.



MATERIALSAND METHODS

Plant material : Seals from the Zea mays variety
Pirando were planted in a non fertili zed soil, free
from insedicides and aher chemicds in an
experimental field of the "Universidade Federa de
Pernambuco ", Redfe, locaed in atropicd area
in the northeast Brazl during the summer and
plants were sampled 7, 14 and 21 dhys after the
emergence  Only plants exhibiting hedthy
vegetative growth were used.

External sterilization of leaves and roots: Two
leaves and two segments of roots from ead
colleded plant were used. Samples were sterili zed
acording to FISHER et al. (1992 with
modiifications  (PEREIRA et al.,1993 1999.
They were washed in water following surface
sterili zation with ethand 70% for 30 seconds and
then treaed with sodium hypochloride (3%-5%
available dhlorine) for 3 minutes. Samples were
exaustively rinsed with sterile water. Sterility
cheks and rewnstruction experiments dowed
that most or al epiphytic microorganisms were
eliminated duing this treament. Each root was
divided into pieces of ca 1 cm and ead led was
divided into fragments of abou 1 cm® Root and
led fragments were assepticdy transferred to petri
dishes containing starch-cesein-agar medium
(Kuster & Williams, 1964 and 2.5% water-agar
medium. Nystatin and cycloheximide (50ug/ml of
ead) were alded to bath mediato suppressfuncal
growth (Williams & Davies, 1965.Plates were
incubated at 28° C for amaximum of threeweeks.
Actinomycees growing on the media were
isolated, purified and identified.

Identification of isolates. Eadh isolate was
inoculated on spedfic ISP media (ISP 2, ISP 3,
ISP4 and ISP 5) acaordingto Shirling & Gottlieb
(1966 to determine alltural and
micromorphdogicd charaderistics (Williams et
al, 1989 Holt et al., 1994.. The chemicd
composition d the cdl wall from the isolates was
aso determined (Lechevalier & Ledhevdier,
197Q Goodelow & Minnikin, 1985.

Antimicrobial activity: Antimicrobia adivity
against the baderia Saphylococcus aureus,
Micrococcus luteus, Bacillus subtilis and the yeast
Candida albicans, all from the olledion d the "
Departamento de Antibidticos, Universidade
Federa de Pernambuco " were tested on ISP 3
solid medium according to Ichikava at al. (1971).
Results were scored after 24-48 hous incubation
a37°C.

RESULTSAND DISCUSSION

After a maximum of 21 days incubation, no
microbia growth was observed on media
inoculated with segments of leaves and roots
derived from 7 day-old sampled plants. However,
adinomycetes were observed emerging from roots
and leaves gments of plants ssmpled 14and 21
days after seed germinationThe fad that
adinomycetes were not isolated from plant tissues
until after 7 days does not necessarily mean that
they were not present; it could be that sufficient
numbers were not present to allow isolation urtil
this time. From a total of 53 isolates, 58.5% were
obtained from leaves and the remaining 415%
from roats. Results giving in Table 1 show that
the most frequent genus found was Microbispora
(33 isolates) followed by Streptomyces (6 isolates)
and Sreptosporangium (4 isolates). The
remaining 10 isolates never bore reproductive
structures and could nd be identified. Sardi et al,
(1992 found that from 499 endophytic
adinomycetes isolated from 28 dant spedes abou
96% Sreptomyces, 0.2% Streptosporangium and
no Microbispora were reported. Althoughit can be
pointed ou that the media used in the present work
and also by Sardi et al. (1992 are know to selea
for afew known spedes which may underestimate
total popuation size, our results agreewith those
of Matsumoto et al (1998 which found after
isolation and identification o adinomycetes from
falen leaves, that the genus Microbispora was the
most frequently found acmurting for 44% of all
isolates.



Table 1- Genera and number of endophytic adinomycetes isolated from Zea mays

Genera Number of isolates from Total
Leases Roats
Microbispora 21 12 33
Sreptomyces 3 3 6
Total 31 22 53

Results giving in Table 2 show that from the 53
isolates tested against baderia and C. albicans, 23
of them (43.4%) presented antimicrobial adivity
against one or more microorganisms used.
Antimicrobial adivity was aso found in

endophytic adinomycetes (Sardi et a,199 and
Maitan,1998 and thus, adinomycees may play a
role proteding the plant host against pathogenic
microorganisms.

Table 2- Antimicrobial adivity of endoghytic adinomycetes isolated from Zea mays against bacteriaand yeast.

Genera | solates* S.aureus** M.luteus B.subtilis C.albicans
Microbispora L3,L8,L12L20,.L26. + + + -
L29,R36,R39 ~ + ; R
L13L14
L16,L19,L28 - + + -
Streptomyces L4 - + + -
L30 - - + -
R45 + + - +
R50 - + + +
R51 + + + +
Sreptosporangium  L21 + + - -
Nonidentified L22.125 + + + -
L5,L38 + + + }
* L areisolates from leaves and R are isolates from roots.
** +and - =inhibition and absence of inhibition respedively.
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RESUMO

Microrganismos enddfiticos sdo frequentemente
encontrados no interior de plantas cultivadas.
Embora varios tipos de microrganismos
endditicos tenham sido isolados de milho (Zea
mays) ndo existiam dados bre cetos grupcs de
adinomicetos obtidos a partir desta espéde de
planta  altivada. No presente trabaho,
adinomicetos endofiticos foram isolados de folhas
e raizes de milho. Um total de 53 isolados foram
obtidos ®ndo 31 @les a partir de folhas e 22 a
partir de raizes. O género Microbispora foi 0 mais



frequente (62%), seguido dos géneros
Sreptomyces e Sreptosporangium. Dos
adinomicetos isolados, 434% apresentaram

atividade antimicrobiana contra um ou mais
microrganismos ensaiado.
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