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Epidemiological Studies on Bacterial Blossom Blight of Kiwifruit
2. Relationship between Occurrence of Bacterial Blossom Blight
and the Rate of Bud Development

Abstract

During the 5 years from 1989 to 1994 (except 1993), calyx splitting and flowering date and occurrence
of bacterial blossom blight of kiwifruit were investigated on a total of 89 trees (100 to 200 flower buds
per a tree). While the date of calyx splitting negatively correlated with the disease occurrence, a positive
correlation was found between disease occurrence and the number of days from calyx splitting to
flowering. Although new canes were deliberately infected with Pseudomonas syringae, a causal pathogen
of bacterial blossom blight of kiwifruit, flowers on the shoot tips were more resistant to the disease than
those on the bottom. No difference was observed in the population density of P. syringae among the
flowers on the new canes. These results lead to the conclusion that decrease of disease incidence on new
canes might result from the number of days between calyx splitting and flowering, suggesting that the
later rate of bud development, the more disease occurrence increased.
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Table 1. Annual changes of the disease incidence, flowering and calyx splitting date and the days required from calyx
splitting to flowering in the bacterial blossom blight of kiwifruit®
Year Number of trees Disease Date of Days required from calyx
investigated incidence® Flowering® Calyx splitting® splitting to flowering

1989 21 Mean 53.6 Jun.1.6 May 20.2 13.7
Range  9.8-80.8 May 25-Jun.5 May 9-28 5-28
1990 21 Mean 10.3 May 29.8 May 19.9 11.3
) Range 0-34.8 May 25-Jun.4 May 10-28 5-23
1992 10 Mean 7.0 May 30.8 May 20.3 11.6
Range 0-16.5 May 26-Jun.4 May 7-26 5-25
1993 10 Mean 8.2 May 31.8 May 19.5 13.3
Range 0-25.2 May 27-Jun.4 May 4-26 6-26
1994 27 Mean 2.7 May 25.1 May 17.8 8.0
Range 0-10.8 May 23-31 May 6-22 6-22

a) Individual flower buds were observed at intervals of 2 to 3 days from the early of May to early June.
b) Number of flowers diseased/number of flowers investigated X 100.
c) Stages of flowering and calyx splitting were defined as reported previously®.

Table 2. Correlation between disease incidence and calyx splitting stage, flowering stage and days required from calyx

splitting to flowering®

Calyx splitting stage

Flowering stage

Days required from calyx

Year splitting to flowering

r® No N r N
1989 —0.38**® 82 0.50** 87 0.46** 79
1990 —0.22 72 0.33** .67 0.55%* 65
1992 —0.37* 34 0.25 38 0.55** 28
1/993 —0.40* 39 0.59** 28 0.41** 40
1994 —0.28** 100 0.35%* 95 0.35** 36
All® —0.09 327 0.59** 315 0.38** 298

a) Each factor was analyzed respectively to give correlation with the disease incidence of the individual trees.

b) Correlation coefficient.

¢) Number of data.

d) Through the five years.

e) Significant at 19 level (**) and 5% level (*).
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- Table 3. Relationship between occurrence of bacterial
blossom blight and location of flowers on new
canes of kiwifruit

Na LF® ™ SO D® T
1 19 9.4 48 0.8 15

2 1 22.1a® 20.6a 12.3a 52

2 12.7b 11.9b _1_0 8hb 52

3 1 24.0a 17.6a 13.2a 74

2 19.0a 14.1a 10.7b 74

3 96b 6.5b 8.7¢c 74

4 1 23.3a 18.8 a 15.3a 86

2 22.0a 19.0a 12.2b 86

3 14.3b 11.0b 9.6¢ 86

4 712 4%7b i 97.7%b 8.3d 86

5 1 26.2a 22.7a 16.4a 79

2 22.4a 17.7bc 13.6Db 79

3 23.5a 19.1ab 10.6¢c 79

4 17.5b 14.0c¢ 8.6d 79

5 e 694 79e 79

6 1 27.6a 23.0a 17.9a 61

2 27.3a 23.5a 15.9b 61

3 29.3a 22.8a 12.6 ¢ 61

4 29.7a 24.4a 10.1d 61

5 21.6b 14.8b 8.0e 61

777777 6 11.2¢ 7.8¢ __7__8e 61

7 1 53.0a 49 4 a 19.8a 21

2 48.1 ab 46.0 ab 17.1b 21

-3 57.1a 43.9 ab 15.2b 21

4 44 .3 ab 39.1ab 11.1c 21

B 30.0bc 25.0bc 9.5c¢c 21

6 41.0ab 27.1bc 8.2d 21

7 14.3¢ 14.3¢ 7.4d 21

a) Number of flower buds on the new cane.
b) Location of flowers.
¢) Disease incidence ; see Table 1.
d) Disease severity is calculated by the average percent-
age of the disease severity index from 0 to 6.
> (disease severity index (dsi) X number of the buds at each dsi)
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Table 4. Relationship between occurrence of bacterial
blossom blight and flowers at four different
locations within the canes inoculated with P.
- syringae during six years from 1988 to 1995,
except 1989 and 1993

number of buds investigated X6

X100

e) Days required from calyx splitting to flowering.

f) Number of trees.

g) The numbers indicate various positions relative to tip
on new cane by the index from 1 to 7.

h) Different letters represent the significance at 1% level
by Duncan’s multiple range test.

Location of flowers® Disease incidence® Disease severity®

1 21.8a® 15.4a
2 12.3 ab 10.7 ab
3 5.6b 3.5b
4 6.8b 6.1b

a) See Table 3.
b) See Table 1.
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Table 5. Percentage of isolation of P. syrngae, a
causal pathogen of bacterial blossom blight of

kiwifruit, from various parts of the flowers at

Table 6. Population density of P. syringae on flowers at
four different locations within the canes

: ; f1 s Population Location of flowers®
four different locations within the canes Date density® of
v, Location of Percentage of P. syringae isolated from P. syringae 1 2 3 4
ear ,

flowers® ° Calyx  Petal  Pistii Stamen May 3 1994 ND® 4 5 3 4
1994 1 778 28.9 0 5.6 10°<10° o 0 2z 0
2 52.2  31.7 8.9 0 10°<10° 1 0 0 1
3 46.1  16.7 3.3 12.2 10*<10° 0 0 0 0
______ 4 57.8 28.}%_" 19.4 8.9 May 13 ND 2 1 2 1
1995 1 46.7  14.8 5.3 7.0 107<10° 1 0 0 2
2 38.7 17.3 103 14.5 10°<10° 0 1 1 0
3 37.0  18.3 3.3 6.7 10°<10° o 1 0 0

4 42.3 16.0 3.7 7.0 a) Colony forming units per g of fresh weight.

a) See Table 3.
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b) See Table 3.
¢) Not detected ; detectable limit is 10%cfu/g (fresh
weight).
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