Pseudomonas sp. TX % Phytophthora capsici
LEON. OiEETF D 5 FE AR

E F P e K ¥ —

HAJIME MASAGO and KIICHI KATSURA : Stimulation of Psexdomonas sp.
on the zoosporangia formation of Phytophthora capsici LEON.
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Fig. 1. Schematic illustration on a zoosporangium production of P. capsici by bacterial
stimulation. The fungus was grown on oat meal agar medium for 4 days at
28°C. and SPB-3 was incubated in Bouillon media for 24 hrs at same temperature.
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Fig. 3. Comparison of the stimulative effect of two cultural methods of the bacteria for
zoosporangia formation of Phytophthora capsici. The fungus and the bacteria
were cultured under the same condition as shown in Fig. 1.
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Fig. 4. Zoosporangia and oospores production responce of several Phytophthora spp.

against the stimulative Pseudomonas sp.

Every fungi were incubated for 4

days at 28°C and the bacteria was cultured for 24 hrs at same temperature.
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Fig. 6. Two instances of the zoosporangia (4) and oogonia (B) elongation effects by SPB-3
which stimulate the zoosporangia formation of Phytophthora capsici 65.
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Fig. 7. Stimulation activities of some bacteria to produce zoosporangia of P. capsici.
Bacteria were inoculated to oat meal agar on which Phyfophthora capsici

grown for 4 days at 28°C. Observation were carried out at 24 hr. after the
bacteria innoculation.

Tab. 1. Effect of preincubation periods of SPB-3 on the stimulation
to zoosporangia formation of Phytophthora capsici 65

Incubation periods of SPB-3 prior to contact with P. capsici (day)

Subject
2 4 6 8
Number of zoosporangia
produced after bacterial 38.6 37.9 34.1 39.5

innoculation*

*Number of zoosporangia were observed 16 hrs after bacterial inoculation.



1970  IEF » £ : Pseudomonas sp. [T X% Phytophthora capsici LeoN. DIEFET D 5 HERHIER 23

6. Hb pH OFSFBHRICE LIZTHE

a. EREED pH it

A— b3 —ngEXEEMO pH % 0.1N HCL 0. IN
NaOH ZHWLCHML, EER#EO pH 255.0, 5.
5 5.7, 6.1, 7.1 BEXY 7.5 Eli-~KRiC P.
capsici B LT, 28°Cic 4 AR -7 & T 5 Fig.
8. WRTHREE, T5bBHZ D pH BN TIT pH
DEVLIZEEOHEEENELLELITH b,

709

609 ®

504

40!

304

204

Diameter of mycerial growth (mm)

104

0 ’ v v »
5 6 7 8

pH of oat meal agar media

Fig. 8. pH characteristics on the radial growth
of Phytophthora capsici 65. The fungus
incubated for 4 days at 28°C.
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Fig. 9. SPB-3 growth in Bouillon medium at
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Fig. 10. Stimulation effect on the zoosporangia
formation of Phytophthora capsici 65 by
SPB-3 grown in Bouillon media adjusted in
various pH. The fungus and the bacteria
were incubated with same condition as shown"
in Fig. 1.
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Fig. 11. Stimulation effect of SPB-3 on the
zosporangia formation of Phytophthora cap-
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Tab. 2. Effects of the cultute filtrate of SPB-3 on the stimulation to
zoosporangia formation of Phytophthora capsici 65.

Number of zoosporangia produced after incubation

Subject

the fungal culture with (A) or (B)

Bacterial suspension (A)
Filtrate of the bacterial liquid culture (B)
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BRI N EETOSEAEEM U E T A Tab. 2.
WWRTREREG 2. T35 0.45¢ DIEEETS
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5o
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HOXAEBLTHAEAE, FREMHETECEE
$, BRMBRFEZ L UECBATOREFZRED
72D BEPLHICEIEIEE ROEHT 5, MEERE
LTSI 4 3 YREMBD 7D T Uic B Al
T DOVRRIBE SO DTBELOEML LT LB D
DTS MEIC LI EEE UTHERBECSZHDEE
ZBo
11. SPB-3 O/y¥EEHINE

AMIEEE Tab. 3. IGRITHEMEE & - THD,
Pseudomonas riboflavina \CELL LT3 H5ELIC
Eer DAY

v & =

HEISRREORERBIEE 5 2 3613 Phy-
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Tab. 3. Characteristics of the bacteria
(SPB-3) which stimulate the zoosporan-
gia formation of Phytophthora capsici.

Size: 0.53—0.79%x4.21—7.894u

Gram stain: negative

Motility : present

Spore: absent

Flagellation: polar

Max. temp: 37C

Crowth in nutrient broth:+ with pellicle and
sedimentation

Growth on oat meal agar: slow, raised with
concave beveled edge

Acid production :

Glucose acid and gas
Galactose acid and gas
Fructose acid and gas
Xylose acid and gas
Mannose acid and gas
Maltose acid and gas
Lactose acid

Sucrose acid and gas
Mannitol acid and gas
Glycerol acid and gas

Production of :

Indole +

Acetoin +

Nitrite from nitrate +
Ammonia from peptone +
H,S from peptone +

Action in litmas milk: alkaline
Hydrolysis of :

Gelatin —

Starch —
M.R. test: —

solani'™ 1L EPICDNTEENH S,

R OB A3 T DUEET- O 5 TR LR s
BRHEITH B T EH MerrLIcHE® [TE 5 THED LN
TLsky &1 110 2 DREA TR OBEMICE L
TeWHRDZ 0o AT D 5 DFEKICITHRE, /K5, pH,
RELEONAELADERMEE L THEDTIOR
RO A DR E S > THBICHERIC BT 2 HET
DHIEBICFET DT B2 CEZRHATHBEERES. Lh
U85 & DREE BRI C OTZEREIR & 5 S0
B 5 TR EREOER, EFEOLBChic-T
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Summary

The stimulative effect by soil bacteria on zoospo-
rangium formation of Phytophthora capsici (stock
No. 65 isolated originally from egg plant) was
studied under various experimental coonditions.

This stimulative effect appeared within 20—30
min. after the bacteria were in contact with Phy-
tophthora, and the zoosporangia were accomplished
following 4—5 hrs. Such bacterial stimulation did
not spread over the bacterial colony. The culture
filtrate of the bacteria passed through millipore
filter did not show the stimulative effect. These
results indicate that the stimulatiive substance
might be short life metabolic product or products,
so contact with living bacteria is necessary for
zoosporangium production of Phytophthora. Bac-
teria transferred from broth cultures show larger
stimulative effect than transfered from agar slant
media made from the same nutrients.

Among 15 Phytophthora cultures over 8 species,
3 species were stimulated by the bacteria but other
These
unsusceptible Phytophthora produced no or few

did not show such a striking responce.

zoosporangia even under natural condition, origin-
ally.

Among 12 species of bacteria tesed, Pseudomonas
revealed the most active stimulation. There was
no appreciable difference in stimulative activity
through growth stage or age of the bacteria in
broth culture until 7 days. At weak alkali pH
range of culture media both the bacterial growth
and the stimulatory effect were increased, more
than acidic condition. Phytophthora mycelium
grown on oatmeal agar media was more rapidly
react with the bacteria than PDA, and the mycelium
grown on broth agar media could not produce
zoosporangia in spite of the presence of the bacteria.
The bacteria destroyed the zoospore of Phytophthora
but not zoosporangial membrane. From the results
of the test on the physiological characteristics of
the bacteria, it is considered that the bacteria is
Pseudomonas riboflavina regardless of the fact
that the result did not show quite agreement with
Bergey’s description.



