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Detection Method of Pseudomonas syringae pv. actinidiae from Contaminated Pollen and Investigation into the Contamination 

of  Pollen from Male Kiwifruit Vine in Fukuoka Prefecture. KIKUHARA Kenji (Fukuoka Agriculture and Forestry Research 
Center, Chikushino, Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. For. Res. Cent. 5:5-10 (2019) 

In the Fukuoka Prefecture, an outbreak of bacterial canker in kiwifruit, caused by Pseudomonas syringae pv. actinidiae biovar 
3 (Psa3), has been occurring since 2014. Psa3-free pollen must be used for artificial pollination because pollen contaminated with 
Psa3 may spread this disease. The existing method for Psa3 detection needs expensive and specialist equipment; thus, many 
samples cannot be easily analyzed. In addition to this, it was reported that PCR analysis using DNA directly extracted from 
pollen could detect Psa3, although the degree of sensitivity needed to detect Psa3 was unclear. In this study, Psa3 was detected 
from artificially contaminated pollen, adjusted to 3×104cfu/g, by PCR analysis using DNA directly extracted from pollen. We 
investigated contamination of pollen in samples collected from male kiwifruit vines in 36 orchards in the Fukuoka Prefecture in 
2016. Psa3 was detected in pollen collected from diseased orchards, as well as in pollen collected from non -diseased orchards in 
areas where the disease occurred. Unsurprisingly, Psa3 was not detected in pollen collected from orchards in areas where the 
disease did not occur. The results demonstrated that Psa3-free pollen should be produced in areas where the disease does not 
occur. 
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 5’ 3’  (bp)  
 

PsaF1 
PsaR2 

TTTTGCTTTGCACACCCGATTTT 
CACGCACCCTTCAATCAGGATG 280 

Rees-George et al. 
2010  

hopA  
P0(hopA)-F1 
P3(hopA)-R2 

 
GCAGAGGCGATGCAAAACCCG 
ACGCGACAACTACCTTGAAAAACG 

186 
 

 
2015  

hopZ  
hopZ5-F2 
hopZ5-R2 

 
CAGGAATTCATGACTTCTCA 
TAGTCTCGAAGATTCAATGG 

630 
 

 
2015  

 

6 福岡県農林業総合試験場研究報告 ５（2019）



 

 

500 bp

300 bp

500 bp

200 bp

500 bp

M  1     2     3    H     4     5    6    W

700 bp

a) 

b) hopA

c) hopZ

M 1     2     3    H     4      5    6    W

M 1     2     3    H     4      5    6     W

 

キウイフルーツかいよう病菌（Pseudomonas syringae  pv. actinidiae  (Psa)）に汚染された花粉からのPsaの検出方法の開発および福岡県内で採取された花粉の汚染状況調査 7



 

 

2 2

1

0 0

5

0%

50%

100%

3 2 1

(0) (1)
(1)

(1)

0

3

0%

50%

100%

(1)

0 0

3 3

0%

50%

100%

2 1

(3) (1)

1

0 0

0

1 2

0%

50%

100%

3 2 1

(1) (0) (1)

5

3 1

0

3 1

0%

50%

100%

3 2 1

(5)

(0)

(3)

(1)

(1)

A B
13.2% 6.6%

C D E
4.6% 3.4% 0%

8 福岡県農林業総合試験場研究報告 ５（2019）



 

–

–

–

–

キウイフルーツかいよう病菌（Pseudomonas syringae  pv. actinidiae  (Psa)）に汚染された花粉からのPsaの検出方法の開発および福岡県内で採取された花粉の汚染状況調査 9



–

–

–

–

–

–

–

–

–
 

10 福岡県農林業総合試験場研究報告 ５（2019）




