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An Improved Method for Testing Pathogenicity of Pseudomonas syringae pv.
actinidiae Causing Bacterial Canker of Kiwifruit
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This research was conducted to develop a simple and effective method for pathogenicity assay of the causal
agent of bacterial canker on kiwifruit. The developed method is a modified version of syringe-infiltration
method that is used in the assay for the hypersensitive response assay. Bacterial cell suspensions in 50 mM
potassium phosphate buffer(pH 7.5) were infiltrated using a plastic syringe with 25G needle into primary
leaves of five-year-old kiwifruit. Typical symptoms of bacterial canker were observed five days after infiltra-
tion. Symptoms developed on the leaves were detected in these inocula that treated above 10* cfu/ml or above.
Using this technique, host range of Pseudomonas syringae pv. actinidiae and three other plant pathogenic
pseudomonads were investigated for 25 different plant species. The various symptoms were showed depend-
ing on different plant species and inoculated pathogen combinations. This method has the advantage that
symptoms can be showed faster compared to other methods and high humid conditions are not required.
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Fig. 1. Bacterial canker symptoms on primary leaves of kiwifruit
inoculated with 10® cfu/ml of Pseudomonas syringae pv. actinid-
iae KACC 10754 by various inoculation methods: (A) Injection,
(B) Spraying, (C) Pin-prick, (D) Rubbing. Each challenge was
with 10%cfu/m/ of bacterial suspension by: (A) injection with a 25
gauge needle into the leaf intercellular space of kiwifruit, cv.
‘Hayward’; (B), syraying to run-off; (C), placement of droplets on
the wound site in the leaf made by pricking with a number five
needle; (D) rubbing by yellow pippett tip on the leaf surface that
had been dropped a 200 p! of bacterial suspension.
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Table 1. Effect of cell densities of Pseudomonas syringae pv.
actinidiae on bacterial canker development by injection method®

Inoculated bacterial densities (cfu/ml)

Replications

100 107 100 10° 10* 10° 10° 10
Trial I ++  H H+ + - - - -
Trial IT e i + - - -

aDefined concentrations of P. syringae pv. actinidiae KACC 10754
were inoculated into the leaf intercellular space of kiwifruit, cv.
‘Hayward’ with a 25 gauge needle with syringe. The presence of
brown necrotic symptoms was scored two days after injection. ++:
symptom developed at 4 days after inoculation, +: symptom devel-
oped at 10 days after inoculation, —: no symptoms developed at 10
days after inoculation.
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Table 2. Comparison of the various inoculation methods for
pathogenicity assay of Pseudomonas syringae pv. actinidiae

Factors involved in pathogenicity test

Inoculation Times required
method® Highmoisture  for symptom  Development of
condition development symptoms”
(days)

Injection not required 24 +++
Spray required 7-10 +
Pin-prick required 5-8 ++
Rubbing required 5-8 ++

*Inoculation methods were followed as described in Fig. 1 In spray,
pin-prick, and rubbing method, inoculated leaves were sealed with
vinyl bag for 24 hours to maintain high humid.

®4++; All inoculated sites showed symptoms, ++; 75% of inoculated
sites showed symptoms, +; 50% of inoculated sites showed symp-
toms.
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Table 3. Pathogenicity of four pathovars of Pseudomonas syringae on various plants using the injection inoculation method

. Common name Types of symptom developed by various P. syringae pathovars®
Family
of plant actinidiae syringae tabaci tomato
Rosaceae Apple N NH - -
Apricot NH NH NH -
Chinese bush cherry NH NH - -
Japanese apricot - N - -
Plum - N - -
Peach NH NH N -
Pear N N N -
Manchu cherry N NH NH -
Cherry - - - -
Vitaceae Grapevine - J J
Moraceae Fig H N N N
Ebenaceae Persimmon J J J J
Rutaceae Citron NH NH NH -
Solanaceae Egg plant NH N N H
Hot pepper N N N J
Tomato N NH N N
Tobacco N N N -
Leguminosaceae Bean N NH NH -
Red-bean N J J J
Green-bean NH NH NH NH
Cowpea N N N -
Kidney-bean NH NH NH -
Gramineae Corn NH - - -
Rice - - - -
Cucurbitaceae Cucumber NH NH NH -

1Symptom was investigated four days after inoculation.J : Brown water-soaked symptoms with halo, NH : Necrotic symptoms with halo, N :
Necrotic symptoms, H : Brown spot with halo, ~ : No symptom.
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