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Pseudomonas caryophylli

Fig. 1. Wilting symptomas on Gypsophila paniculata infected by Pseudomonas caryophylli.
Pseudomonas caryophylli
Fig. 2. Symptoms on Gypsophila paniculata infected by Pseudomonas caryophylli at later stage.
Pseudomonas caryophylli
Fig. 3. Vertical splits on the stem internodes of Gypsophila paniculata infected by Pseudomonas
caryophylli.
Pseudomonas caryophylli
Fig. 4. Water-soaked symptoms inside the root of Gypsophila paniculata infected by Pseudomonas
caryophylli.
Pseudomonas caryophylli  PDA
Fig. 5. Colonies of Pseudomonas caryophylli from Gypsophila paniculata on PDA medium.
Pseudomonas caryophylli

Fig. 6. Pseudomonas caryophylli from Gypsophila paniculata with polar flagella.
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Pseudomonas caryophylli
Table 1. Comparison of the test strains and Pseudomonas caryophylli in characteristics
. Pseudomonas caryophylli® Gypsophila
Charcteristics Burkholder _ Ballard Jones  Nishiyama  Strains
(Number of strains tested) (12) 3 (2 (25) (26)
Gram reaction b - - - -
O-F test o) o°
Motility + + +
Number of flagellum >1 >1 >1 1-3 >1
Potato soft rot - -
Hypersensitive Reaction of tobacco + - +
Nitrate to N, + + +
Growth at 41 + + + + +
Growth in 5% NaCl - -
Growth factors requirement -
Oxidase + + + + +
Catalase -
Arginine dihydrolase + - - - -
Lecithinase +
Urease +
Methy! red test - -
Hydrolysis of Casein + - -
Gelatin - - - - -
Starch - - - - -
Tween 80 +2/-1 + + +
Production of
Acetoin -
Brown pigment + + + +
Fluorescent pigment - - - - -
H.S - - -
Indole - - - -
Utilization of
?-Alanine + +18/-7 +
D-Arabinose + + +
Benzoate - +2/-23 -
Cellobiose + + + +
Glucose + + + + +
Levulinate - - - -
Mannitol + + + + +
n-Propanol - - -
L-Rhamnose + + + + +
Sorbitol + + + +
Sucrose + + + + +
D-Tartrate - - - -
Trehalose +1/-2 + + +

& Burkholder (10); Ballard (8): Jones (15); Nishiyama (1).
b+, positive; -, negative.
¢ O: Oxidation.
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Fig. 7. Effect of temperature on growth of Pseudomonas caryophylli in nutrient broth.
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Table 2. Effect of temperature on bacterial wilt of Gypsophila paniculata after inoculation with
Pseudomonas caryophylli PCG 19

Temp. Disease index at days after inoculation

3 6 9 12 15 18 21 24
32 15 90 100 100 100 100 100 100
28 0 60 95 100 100 100 100 100
24 0 25 65 95 100 100 100 100
20 0 0 15 35 55 75 80 85
16 0 0 15 15 15 15 15 15
12 0 0 0 0 0 0 0 0

©)
28
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24 28 6 15
20 18 16 12
12 ( 18 ) 46%
17% ()

Table 3. Effect of night temperature on bacterial wilt of Gypsophila paniculata after inoculation with
Pseudomonas caryophylli PCG 19

Night temp ? Disease index at days after inoculation
3 6 9 12 15 18
28 0 25 46 67 100 100
24 0 16 46 63 100 100
20 0 4 13 38 71 100
16 0 0 0 8 25 46
12 0 0 0 4 4 17
& Day temperature at 28
4,
(Streptomycin) (Atakin) (Cuprosan 311 SD)
(Kinset) (Dithane M-45) (Dikar) (Kasuran) (Calixin-M)
(Benomyl) (Bavistin C-65) (Kocide) (Rubigan) 12
«C )
2000 24 23
(Daconil) (Dicloram)
(Galben-M) (Imazalil) (Kasugamycin) (Maneb)
(Nustar) (Plantvax) (Polyoxin) (Probanaso) (Quinolate)
(Ridomil MZ) (Sankel) Shirahagen (Sportak) (Sumilex)
(Terrazole) (Validacin) ('Y onepon) (Zineb)
500~2000
35)
Schaad 9
(nonfluorescent Pseudomonads) arginine dihydrolase
Pseudomonas caryophylli Jones™*® @
P. caryophylli arginine dihydrolase
Burkholder™® Ballard® Tones!™ @ P. caryophylli

( ) P. caryophylli
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Table 4. The inhibitory effect of chemicals on the in vitro growth of Pseudomonas caryophylli

Inhibition zone (mm)?®

Pesticides Dilution rate
500 1000 1500 2000
Streptomycin 26 25 24 24
Atakin 26 24 24 23
Cuprosan 311 SD 14 12 10 9
Kinset 13 11 11 10
Dithane M-45 13 11 10 8
Dikar 12 9 9 8
Kasuran 12 7 7 -
Calixin-M 10 9 9 8
Benomyl 9 7 - -
Bavistin C-65 8 7 7 7
Kocide 8 7 - -
Rubigan 7 - - -
& The diameter of paper disc was 6 mm.
b« — : no inhibitory effect.
P. caryophylli (7.13.14) (Crown &
leaf rot)*® Dickey and Nelson(11) P. caryophylli
(76.5~85.5 )
32 9
12 ( )
@ 2100 ( 20 15
32 12

P. caryophylli
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Bacterial Wilt of Gypsophila parnculata Caused
by Pseudomonas caryophylli*

H.L.Liu

ABSTRACT

In recent years, bacterial wilt of Gypsophila paniculata commonly occurred during
the summer season in Taiwan and it usually caused severe losses of the crop. The wilting
symptoms often began from lower leaves and then progressed to the upper of the plant.
Lateral branch on one side of the plant might wilt first and finally the entire plant might
die. Vertical splits frequently occurred on the internode of the stem. Bacterial exudates
were observed on the surfaces of the splits during the humid periods.

The pathogen isolated from diseased tissues was rod-shaped with one to several polar
flagella. It formed round, smooth, and mucoid colonies on PDA plates. Its optimal growth
temperature was 32-40 . The physiological and biochemical characteristics of the
pathogen were similar to those of Pseudomonas caryophylli.

The development of the disease were affected by the temperature. Plants were dead 9
days after inoculation at 32 , while the disease were not observed when plants were
inoculated at 12 . When the day temperature was at 28 , the development of disease
delayed significantly, when the night temperature were lowered to 12-16

In the in vitro test the growth of P. caryophylli was inhibited by several chemicals.
Among them, Streptomycin and Atakin were the most effective, and followed by
Cuprosan 311 SD, Kinset, Dithane M-45 and Dikar.

Key words: Gypsophila paniculata. Bacterial wilt, temperature, chemical.
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