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Production of Antibacterial Substance(s) by a Bacterial
Strain, E-14, Isolated from Rice Phylloplane
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Some antibiotics were known to be produced by saprophytic and plant pathogenic
bacteria isolated from phylloplane or rhizosphere. The antibiotics pyoluteorin® and pyr-
rolnitrin® were reported to be produced by some strains of Pseudomonas fluovescens®?®
and tropolone®® was produced by some strains of pseudomonad™®. The activity of these
antibiotics against plant pathogenic bacteria and fungi were also reported by some work-
ers. Bacteriocins® were also reported by many workers to be produced by plant patho-
genic bacteria. Phy*otoxins such as syringomycin and syringotoxin produced by P. syrin-
gae pv. syringae strains were also known to have antibiotic activity'*:!®. Besides, many
attempts to increase crop vield by means of biological control of the diseases using effec-
tive bacteria have been reported'?-?®. Among these trials, one of the most distinguish-
ed achievements was biological control of the crown gall disease of dicotyledonous plants
caused by Agrobacterium tumefaciens by application of A. radiobacter strain K84 produc-
ing Agrocin 84, a kind of bacteriocin!®®,

To find out some bacteria producing antibiotics, 146 bacterial isolates were collected
from phylloplane of 25 kinds of plants belonging to 12 families. For isolating bacteria
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from phylloplane, PSA medium (decoction of potato 300 g/liter 1 liter, Na,HPO,-12H,0
2g, Ca(NO,),-4H,0 0.5 g, peptone 5 g, sucrose 20 g, agar 15¢g, pH 7.0) was used. From
spring to autumn of 1980, the leaves of various plants were collected from various local-
ities in Fukuoka Prefecture. The leaves were cut into small pieces by scissors to put
them into test tube. After the addition of sterilized distilled water, the tube was shaked
strongly, and the supernatant was streaked on the plate of PSA medium. The plate was
then incubated at 30 C for 24 to 96 hr. By this method, 206 bacterial strains were
obtained. Among these strains, the spore forming bacteria were discarded from this
experiment because they survive even after chloroform treatment which is the neces-
sary procedure for testing productivity of antibacterial substances effective against plant
pathogenic bacteria. The bacteria used as indicator were A. tumefaciens, Corynebacterium
michiganense pv. michiganense, P. solanaceavum, P. syringae pv. syvingae, Xanthomonas cam-
pestris pv. citri and X. campestris pv. oryzae.

The productivity of antibacterial substance was detected as follows?*?. The culture
of each bacterial strain grown on the slant of PSA medium at 30 C for 24 hr was spot
inoculated on the plate of YPDA medium (peptone 0.6 g, yeast extract 3 g, dextrose 3
g, agar 15 g, distilled water 1 liter, pH 7.2) and incubated at 30 C for 24 to 48 hr until
the bacteria grew up into colonies of ca. 5 mm in diameter. The Petri dish thus pre-
pared was placed upside down, a filter paper was sheeted in the lid, and chloroform (1.5
ml) was poured on the filter paper to kill bacteria by its vapor. The plate was then
overlaid with 0.1 ml of the suspension of indicator bacteria (conc., ca. 108 cells/ml) mixed
with 5 ml of YPDA (0.5% agar) medium at 45-47 C. The plate was incubated at 30 C
for 24 to 48 hr, and the productivity of antibacterial substance(s) was detected by the
formation of inhibition zone around colony. The antibacterial activity was determined
by measuring the size of inhibition zone (Fig. 1).

Fig. 1. Inhibtion zones formed on the lawn of indicator bacteria by the bacterial strain
E-14
Indicators were Xanthomonas campesitris pv. oryzae (left) and Corynebacterium
michiganese pv. michiganense (right).

24) Fredericq, P. (1957). Ann. Rev. Microbiol. 11 : 7-22.
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Table 1. Antibacterial spectra of the substance(s) produced by the bacterial strain E-14

Activity®
Indicator bacteria shown by the of the exudate
plate chlore-,, | Ruraies | from agar

Agrobacterium tumefaciens Ku7411 + - —
Corynebacterium michiganese HH* HE* +H

pv. michiganense N6601 +
C. michiganense pv. sepedonicum Ku7602(a) HHE i -
Erwinia carotovora subsp. carotovora N7129 + - -
Pseudomonas avenae H8205 H - -
P. glumae N7501 + - -
P. solanacearum KT-2 +H - -
P. syringae pv. syringae 1 H - +
Xanthomonas campestris pv. citri N6113-1 Ht - ++
X. campestris pv. oryzae T7174 H - +

a) : —not detected, + faint activity, 4 5-10 mm, #t 10-15 mm, #* above 20 mm in the size
of inhibition zone.

b) : The bacterium was spot inoculated on YPDA plate and cultured for 36hr at 30C,
treated with chloroform vapor, and overlaid with indicator bacteria.

¢) : Shake cultured in YPD liquid medium for 72 hr at 30C.

d) : YPDA medium on which the producer was grown for 36 hr at 30 C, was frozen at —20
C, and thawed at room temperature to obtain exudate.

Among 146 strains, 3 were active against A. tumefaciens, 22 against C. michiganense
pv. michiganense, 5 against P. solanacearum, 8§ against P. syringae pv. syringae, 9 against
X. campestris pv. citrt and 12 against X. campestris pv. oryzae. No relationships were
observed between productivity of antibacterial substance(s) and kind of plants from which
the bacteria were isolated. Among these bacteria producing antibacterial substance(s),
the strain E-14 obtained from leaf surface of a healthy rice plant showed widest anti-
bacterial spectrum (Table 1) producing clear inhibition zones (Fig. 1).

The strain E-14 was active not only against all of the six bacteria used as indicator
but also against C. michiganense pv. sepedonicum, Erwinia carotovora subsp. carotovora and
P. avenae (Table 1). The strain produced largest and clearest inhibition zone of the lawn
of C. michiganense pv. michiganense and C. michiganense pv. sepedonicum. Large and clear
inhibition zone was also observed on the lawn of X. campestris pv. oryzae and pv. citri.

The productivity of antibacterial substance(s) in liquid medium was also examined
under shaking and still culture conditions. The samples obtained periodically were
sterilized by filtration through Millipore filter (0.2 pm) and the activity was evaluated
by paper disk method. To find out more efficient method for obtaining antibacterial
substance(s), the exudate obtained by freezing (—20 C, for above 2 hr) and thawing
(room temperature, 2 hr) of the culture plates was also evaluated?.

As shown in Table 1, the filtrate of YPD liquid culture showed antibacterial activity
only against corynebacteria, and the exudate form culture plates showed activity against
corynebacteria and xanthomonads .In the case of liquid culture filtrate, the highest ac-

25) Jetten, A. M., Vogels, G. D. and de Windt, F. (1973). J. Bacteriol. 112 : 235-242.
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tivity against C. michiganense pv. michiganense was shown at 72 to 96 hr of incubation under
shaking condition and at 96 to 144 hr under the still culture condition. When the pro-
ducer was streaked all over surface of YPDA plate, the exudate obtained at 24 to 48 hr
of incubation showed highest activity against both corynebacteria and xanthomonads.

Thus, the strain E-14 showed different activity range depending upon its culture
conditions, suggesting that the isolate can produce several kinds of antibacterial sub-
stance.

The strain E-14 was identified as a kind of pseudomonads and its characteristics
will be published elsewhere in detail.

M X B E
SENE—Z - A T A FERD SR 7o lEERR E-14 ORI REELNE

TR IE B O A4 I BRI 21 2 BT, 25T QMO E A S 208U 7B 146 Bikk%
HERL, FEEYREMEZIEREE LT 2NSORBEMHELEEWE L oo 2 ORE, #ERL 2MmED
WD S B, 4 35k B-IAMBROEDHERARS 7 258RTCEB PR LWL -7z, B-14 #RiZ
YPDA B b cAB IR an= -4k ok Vv ARKITUEL TR RBEAERBLICEE, = bh&D
WEB IOV » 4 THBEEICT L TR OABOMIESAERL, 4+ BEMKRE, 7 VFYyhr0 X IKRE
F1C U T HRBOBIER ATER LU 7o YPD IEEBRFIICIE b= bANXIREB LUV » 74 EHBH
BT 2EE D B350 541, YPDA ARSI BERERRE 1RICIE, SN OTEREOM, 1 4 [IER
REBLOH VFY X DFEICT 2TEHE LD Sl
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