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Bacterial blossom blight is one of the most important diseases of kiwifruit (Actinidia deliciosa). The disease
occurs during flowering in the late May and disease outbreaks associated with rainfall during the flowering
season have resulted in a severe reduction in kiwifruit production. The causal organism isolated from diseased
blossoms of kiwifruits was identified as Pseudomonas syringae pv. syringae based on the physiological and bio-
chemical characteristics and pathogenicity test. Dead fruit stalks, dead pruned twigs, fallen leaves and soils
mainly provided P. syringae pv. syringae with overwintering places in the kiwifruit orchards, and the inocula
also overwintered on buds, trunks, branches, and twigs on the kiwifruit trees. Among the overwintering
places, the incula were detected in the highest frequencies from dead fruit stalks. The population density of P
syringae pv. syringae was speculated to be over 1x10° cfu/m/ for the bacterial infection, and the optimum tem-
perature for the bacterial growth ranged 20 to 25°C. The highest population density of P. syringae pv. syringae
on the overwintering places was detected in May and June when the daily average temperature coincided
with the optimum temperature for bacterial growth of P. syringae pv. syringae.
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Table 1. Comparison of charcateristics of the present isolates and
Pseudomonas syringae pv. syringae PSIA1 collected in Japan

Characteristics Dresent  psyAl Rg,
Gram stain = = ol
Fluorescence on KB + 4 #
Levan formation + + t
Oxidase activity — -, e
Potato soft rot = - —
Arginine dehydrolase activity - = =
Gelatin liquefaction & i +
Aesculin hydrolysis + + +
Tyrosinase activity + + +
Tartrate utilization + + +

*Obtained from Dr. Matsuyama, Kyushu University, Japan.
*Data from Schaad (2001).

Fig. 1. (A) Typical symptom of bacterial blossom blight on a natu-
rally infected flower among healthy flowers of kiwifruit. (B)
Symptom of bacterial blossom blight on an artificially infected
flower of kiwifruit (left) and healthy flower (right). Infected styles
and stamens were discolored and severely infected petals were
stunted and dropped early on an artificially infected flower.

Eol el #FS PASIATE P syringae pv. syringae=
5HE FFEL BT YA A% 24F 23 A9 e



Ao mRena) 54 2 2 293

Table 2. Detection rates of Pseudomonas. syringae. pv. syringae recovered from various overwintered parts in kiwifruit orchards at

different collection dates in 2002

Inoculum densities of Pseudomonas syringae pv. syringae (cfu/g)*

Collection

Kiwifruit trees Dead .

dates . Fallenleaves  Soils

Trunks Branches Twigs Buds Dead fruit stalks pruned twigs
19 Jan. 5.0x 10* 1.8 x 10* 6.3 x 10* 2.5 % 10° 32x%10° 1.8x 10° 40x10°  5.0x10'
15 Feb. 8.5%x 10 1.9 x 10° 9.3 x 10* 2.4 x 10° 45x% 10° 53x10° 34x10°  3.6x10°
16 Mar. 24 % 10° 2.1x10° 14x%10° 26x10° 72x10° 6.5x 10° 27x10°  14x10°
17 Apr. 3.1x10° 4.6 x 10° 1.8x10° 29x 10° 2.2x 10° 7.8 % 10° 44x10°  21x10°
10 May 9.4x 10° 43x10° 7.5x 10° 7.4 % 10° 4.6 x 10° - - -
Mean 33x10° 2.6x10° 25%10° 35%x10° 1.7x10° 53x10° 36x10°  1L1x10°

(8.5%) (6.7%) (6.4%) (9.0%) (43.7%) (13.6%) (9.3%) (2.8%)

‘Inoclum densities of Pseudomonas syringae pv. syringae were recovered from vatious overwintered parts in kiwifruit orchards in 2002.
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g T AARA] &S AN P 22 AER EA
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7bA oY 28] F 123]0 AAH AR HAAMFe]
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AL A7, 9 59 2.2 AdE A7 HKIA

S Y 2] A stE 199 68714

BEE 199 1.3X10°cfw/ge) A2 689l 1.9X 10°cfw/
go 2 ZUlslth 53] 399l wldl 5¥oll= sule F<4
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thFig. 2).



204 A - U - ) - U - B - B - S - R
Table 3. Monthly fluctuation of detection rates of Pseudomonas syringae pv. syringae recovered from various overwintered parts in
kiwifruit orchards in 2003
Inoculum densities of Pseudomonas syringae pv. syringae (cfu/g)” M
P ean
Months K1w1fr.u1t frees - Dead b runed Fallen leaves ~ Soils (cfu/g)
Trunks Branches Twigs Buds  Dead fruit stalks twigs
January 5.3 % 10* 1.5 x 10¢ 55x10°  2.1x10* 39x10° 9.0 x 10* 38x10° 4.0 x 10* 1.3x 10°
February  81x10* 20x10* 99x10* 33x10* 42 x10° 4.8 x 10° 37x10°  39x10* 19x10°
March 8.0x 10 24x10*  19x10° 49x10* 6.1 x10° 7.5 x 10° 38x10°  44x10°  32x10°
April 3.x10°  40x10° 21x10° 13x10° 43 % 10° 8.6x 10° 50x10°  41x10°  89x10°
May 5.8x10° 55x10°  54x10° - 7.8 x 10° 89x10°  55x10° 48x10° 1.6x10°
June 75%x10° 57x10° 58x10° - 9.1x10° 9.0x 10° 71x10°  49x10° 19x10°
Mean 32X 100 26x10° 29x10° 3.1x10* 4.0 % 10° 50x10° 49x10°  3.1x10°
(5.0%) (4.2%) (4.6%) 0.5%) (63.6%) (9.4%) (7.8%) (4.9%)

*Inoculun densities of Pseudomonas syringae pv. syringae were recovered twice per month at 15-day intervals from various overwintered parts in

kiwifruit orchards in 2003.

Table 4. Minimum concentrations of Pseudomanas syringae pv.
syringae on leaves of kiwifruit by artificial inoculation

Concentrations of Pseudomanas syringae

Isolates pv. syringae (cfu/ml)
108 107 10° 10° 10° 10°
SS1 +b + + + + _
PSJAl + + + + + -
Untreated® - - - - - -

“Sterile distilled water was sprayed.
®+ : symptom, — : no symptom.

06

04 L

03 +

0.2 -

Optical density (at 660 nm}

04 -

5C 10T 15C 20C 25C 30 35T 40C

Temperatures

Fig. 2. Growth curve of Pseudomanas syringae pv. syringae
measured on LB broth 12 hours after incubation at different
temperatures.
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