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Table 1. Development of Fusarium wilt of strawberry cv. Hoko—wase
in Takamatsu and Jyohoku districts, Shizuoka'’

% of diseased plants

Runner
production Nursery bed Ifeld
Cultural bed
District Growe — U I —
stric rower type Mother Runner Nursery Highland Lowland Mature plants
plants  plants plants plants plants
July July Aug. Sept. Sept. Dec.  Feb. /\pri]
6-8 6—8 17 12 14 13 6 '*"17
o T 1 Highland 6.9 2.8 28.2 008 -
Lowland 90 ’ 08 = 47.6 1.9 2 4
T 2 Highland . _—1.8 - 4.3 6.0 13.1
Lowland Lo 0.2 0.6 =—_ _ 0.3 0.3 0.6 3.1
Taka— T 3 Highland 15 9.0 0] < 0.4 4.0 8.2 114
matsu Lowland ‘ ‘ T — 0.6 0.3 05 28
T 4 Highland - s 01 2.1 3.7 6.7
Lowland Lo I 0.2 =— 0.6 0.1 04 1.3
T 5 Highland . ) 10 2.2 3.0 6.4
Liowland 20 0.2 0.1 = 0.5 0.5 09 4.5
- J 1 IHighland 16 6.7 9.6 15.3
24.0 3. L8 =
Lowland 2. 3.4 7.2 - 3.5 1.1 1.3 2.4
J 2 Highland 0 0 0 - — 0.2 0.4 0.5 1.1
Lowland X - 0 0 0 0.5
J 38 Highland — 0.1 0.3 0.1 0.1 0.3
. 2. }.3=2
Jyohoku Lowland 0 0 g 2.5 0.1 02 0.4
J 4 Highland 03 0.1 01 03
Lowland 0 0.1 0.0 = 0.8 0.1 0.1 0.3
J 5  Highland . 0 0.7 1.4 4.9
Lowland 1.6 0-4 0-5=— 1.2 0.1 03 1.3
1) : Number of plants observed was 200 on mother plants and 1,000~ 2,490 plants in the nursery

beds and fields.
2) .
markedly infected with Fusarium wilt.

Plants were introduced from the nursery from another grower because the plants were
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Table 2. Detection of Fusarium oxysporum f. fragarice in runner
production beds and nursery soils by test plant method using
Fragaria virginiana, Takamatsu and Jyohoku, Shizuoka

Detection of F. gxysporum f. fragariae
from soils

District Grower Runner Nursery Highland Lowland
production bed bed bed
bed
July 6-8 Aug. 17 Sept. 12 Sept. 14
T 1 05" 4/5 5,5 5,5
T 2 0.5 0.5 5.5 0.5
Takamatsu T 3 0./5 0.5 5,5 0.5
T 4 15 0.5 2.5 0.5
T 5 0.5 0.5 2.5 0.5
jo1 5/5 2.5 1.5 0.5
;o2 0.5 0.5 0.5 0.5
Jyohoku ]38 0.5 0.5 1.5 0.5
] 4 0.5 0.5 0.5 0.5
J 5 0.5 0.5 3.5 1.5

1) : Numerator and denominator indicate the number of plants affected by the disease and
tested, respectively.

Table 3. Isolation of Fusarium oxysporum f. fragariae from of diseased
and symptomless strawberry cv. Hoko-—wase in the field

Symptoms Nursery -plants Mother plants
Symptom Browning Number % of Number Number % of plants % of plants
of of of plants of of from which from which
Disease foliage vascular plants  from which plants plants F. oxysporum F. oxysporum
’ bundle tested F. oxysporum tested used for was . fragariae
Crown  Petiole was isolation isolated was 1solated
isolated
+ 4 13¢ 9.3%)% } 100.0 23(13.5%) 19 100.0 100.0
Diseased + + - 23(16.4%) 77{45.3%) 27 96.2 81.5
+ - + 7( 5.0%) 0 0 %) 0 o
plants } 90.0 o _ N -
t - 97 (69.3% ) 62{36.5%) 15 53.3 46.7
- + - 0 0 %) = 8( 4.7%) i 81.8 63.6
T Sum 140 (100 %) - 170 (1600 %) 72
Average - 95.0 - 86.1 75.4
Plants
without — 64 e 30 17 11.8 11.8
symptom

1) : Fusarium wilt fungus of strawberry was identified by applying inoculation tests on Fragaria virginiana.
2) + % of plants accoding to symptoms observed.
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Table 4. Development of Fusarium wilt of strawberry cv. Hoko—wase

collected from the infested fields!

% of diseased plants

Number
Fio]d2) of Days after transplanting
plants 8 18 29 40 50 60 71 77T 90 101 126 200 274 328
used
A 50 140 22.0 26.0 30,0 340 340 380 380 380 460 480 480 480 48790
B 62 0 0 9.7 14.5 210 226 226 24.2 258 339 339 339 339 387

1) @ Symptomless plants In the nursery were transplanted in autoclaved soil on

July 24. Plants

were kept on the bench outdoors after transplanting, and moved into the greenhouse on

November 5.

2) 1 Percentage of plants with Fusarium wilt in A and B fields was 11.5 and 3.

Table 5. Development of Fusarium wilt of strawberry in relation
inoculum density of Fusarium oxysporum f. fragariae”

5, respectively.

to

Inoculum % of diseased plants

Days after inoculation

density” 6 10 12 15 17 2% 36 54
107 0 6.7 23.3 90.0  100.0
10° 0 0 10.0 60.0  100.0
10° 0 0 4.0 10.0 36. 0 84. 0 69.0  100.0

1) : Nursery plants of strawberry cv. IHoko-wase in pot culture were inoculated on Aug. 8 and

the plants were kept on a bench outdoors.

Number of plants used in 107, 10° and 10®inoculation plots was 30, 30 and 50, respectively.
2) : The inoculum consisted of a spore suspension containing 107, 10°and 10°microconidia of

Fusarium oxysporum {. fragariae per 1 ml water.

The plant was inoculated by pouring a 100 ml spore suspension into the soil.
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Table 6. Development of Fusariom wilt of strawberry c¢v. Hoko—wase in relation
to inoculum density of Fusarium oxysporum {. fragariae’’

Inoculum % of diseased plants
donsiLyZ) Days after inoculation
10 20 30 40 50 60 70 80 90 100 110 120 140 160 180 200 220 270
10° 2.4 2.4 104 41.6 52.0 62.4 TL2 75.2 75,2 77.6 77.6 78.4 784 78.4 78.4 784 78.4 84.0
10° 5.6 6.4 104 20.8 280 352 39.2 39.2 39.2 39.2 39.2 39.2 39.2 39.2 38.2 39.2 39.2 39.2
10 L9 64 80 168 184 19.2 21.6 22.4 22.4 22.4 22,4 22.4 22.4 22.4 22.4 22.4 22.4 24.8

Control 2.4 2.4 49 73 13 7.3 L3 L3 Td 73 78 7.3 1.3 13 13 1.3 1.3 7.3

1) : Nursery plants were transplanted in autoclaved soil with pots (diam. 15cm ) on July 31,
and moved into the plastic house on November 5.

2) : The plants were inoculated by pouring a 100ml spore suspension containing 10°, 10%and 10°
spores per ml into the soil on September 18, respectively. Number of inoculated plants
tested : 125, control : 87.

Table 7. Fusarium sp. and Fusarium oxysporum f. fragariae
isolated from crown of symptomless strawbherry cv. Hoko—wase

% of
Number plants Number of % of % of plants
of from plants diseased _with latent
ltern Lants ~which noculated? lants infection with
plants Fusarium mnoculatec plants P oxvsporum
tested sp. was [. fragariae
1solated
Plants
collected 38 63.2 24 8.3 5.3
from grower A
Plants
collected 26 38.56 10 20.0 7.7
from grower B
Plants
inoculated with
suspension 20 55.0 11 27,3 15.0
containing 10°
spores per ml
Plants
inoculated with
SUSPENnsion 78 56,4 44 34.1 19.72
containing 107
spores per ml
Plants
inoculated with
suspension 94 38.3 36 11,1 4.2
containing 10
spores per ml
Plants which
were not 50 26.0 13 0 0

moculated

1) @ Symptomless plants were used.
2) ¢ Inoculation was carried out on Fragaria virginiana by pouring a 100ml spore suspension
containing more than 10° spores per ml of Fusarium sp. on October 13.
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Development of Fusarium wilt of strawberry and latent infection
with the causal fungus, Fusarium oxysporum f. fragariae

Tokio Maxino, Hideo Naxamura and Takahito Suzur

)
Summary

Development of Fusarium wilt of strawberry caused by Fusarium oxysporum t. fragariae, was
investigated in the field and in pot culture to identify healthy plants among the diseased ones,
from 1979 to 198]. The disease occurred all the year round on mother and runner plantsin the
runner production beds, nursery plants in lowland and highland beds, and mature plants in
commercial fields. After transplanting, the number of diseased plants decreased in the newly
planted beds or fields due to the removal of the diseased plants at the time of transplanting.
Thereafter, however, the number of diseased plants increased again in each nursery bed or in
the fields. It was suggested that the disease occurred due to the infection of the newly planted
beds and fields, or the appearance of symptoms on plants which hitherto had not exhibited sig
of infection.

Vascular browning of mother strawberry, collected from infested fields after harvesting, was
observed on the plants which were infected with Fusarium wilt but did not exhibit symptoms.
Fusarium oxysporum [. fragariae was also isolated from the crown of symptomless strawberry
plants.

Symptoms of Fusarium wilt appeared at 10-12 days after inoculation with pouring 100 ml of
a spore suspension containing 107or 10°spores per ml on the plant, and all the plants were killed
at 17 days. A 10—day time interval was necessary [or the appearance of the first symptoms when
strawberry was inoculated by pouring 100 m!l of a spore suspension containing 10%or less spores
per ml into the pot. Al 80 days after inoculation, the percentage of diseased plants was 75.2%,
39.2% and 22.4% with the inoculation of a spore suspension al concentrations of 10%, 10%and 10!
per ml, respectively. Thereafter, the number of diseased plants increased only slightly from 80
days to 270 days alter inoculation in spite of the fact that the plants were kept in the greenhouse
during the summer season. Such results were also observed in naturally infected plants.

Fusarium oxysporum was isolated from the crown of symptomless strawberry. The isolation
ratio of I oxysporum ranged from 26.0 to 63.2%. When F. oxvsporum isolates collected from
strawberry were inoculated to Fragaria virginiana, 8.3 to 34.1%of the isolates showed a patho-
genicity on strawberry. From the results oblained latent infection with Fooxysporum [, fragarice
in strawberry was recognized at the rate of 4.2 to 19.2% .
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