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Fig.1-1 Prefectures where big-vein occurs in Japan
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Fig.1-2 Occurrence of big-vein disease in Hyogo prefecture
(1997-2008). Data in 1997-2002 are quoted from Plant

Protection 56:509-511, data in 2003-2008 are unpublished
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Fig.1-3 Lettuce Big-vein disease



Fig.1-4 Lettuce Big-vein disease(Slight lesion:marketable)



Fig.1-5 Lettuce Big-vein disease(severe lesion:unmarketable)
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Fig.1-6 Olpidium brassicae (zoosporangia and zoospore)
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Fig.1-7 Olpidium brassicae (resting spore)
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Fig.2-1 $Soail solarization (in Awaji, Ama)
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Fig.2-3 Effect of soil solarization on the number of resting spores of Olpidium
brassicae

Vertical bars denote standard errors
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Fig.2-4 Effect of soil solarization on the number of zoosprangia of Olpidium
brassicae

Vertical bars denote standard errors
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Table 2-1 Effect of heat treatment a low temperature on roots infected with Olpidium brassicae

Treatment Number of zoosporangia and resting spores of Olpidium formed in the root
period
Wet heat” Dry heat®
(day(s))
control> 35°C  40°C 45°C control> 35°C 40°C 45°C
1 +++7? +++ +++  +++ +++ +++ +++ +++
3 +++ +++ +++ +++ +++ +++ +++ +++
5 +++ +++ +++ +++ +++ +++ +++ +++
7 +++ +++ +++ +++ +++ +++ +++ +++
10 +++ +++ +++ +++ +++ +++ +++ +++
14 +++ +++ +++ +++ +++ +++ +++ +++
21 +++ +++ ++ + +++ +++ +++ +++
28 +++ +++ - — +++ +++ +++ +++
42 +++ ++ - - +++ +++ +++ +++
56 +++ + — — +++ +++ +++ ++

1) Wet heat: Heat treatment was done at 100% water saturation of soil.

2) Dry heat: Heat treatment was done using air-dried soil.

3) control: Test soil that had been left at low temperature for a prescribed period was used.

4) Number of Olpidium cells: +++, over 100 cellg/plant; ++, 10-100 cells/plant; +, 1-10 cell(s)/plant.
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Table 2-2 Effect of heat treatment at high temperature on roots infected with Olpidium brassicae

Treatment Number of zoosporangia and resting spores of Olpidium formed in the root
period
Wet heat” Dry heat”
control> 50°C  55°C 60°C control> 50°C  55°C 60°C
5min +++7 +++ +++ 4+t +++ +++ +++ +++
15 +++ +++ +++ + +++ +++ +++ +++
30 +++ +++ +++ — +++ +++ +++ +++
45 +++ +++ +++ - +++ +++ +++ +++
1hr +++ +++ +++ — +++ +++ +++ +++
2 +++ +++ ++ - +++ +++ +++ +++
3 +++ +++ - - +++ +++ +++ +++
5 +++ +++ - - +++ +++ +++ +++
7 +++ ++ — — +++ +++ +++ +++
9 +++ - - - +++ +++ +++ ++

1) Wet heat: Heat treatment was done at 100% water saturation of soil.

2) Dry heat: Heat treatment was done using air-dried soil.

3) control: Test soil that had been left at low temperature for a prescribed period was used.

4) Number of Olpidium cells: +++, over 100 cells/plant; ++, 10-100 cellg/plant; +, 1-10 cell(s)/plant.
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Table 2-3 Effect of heat treatment at low temperature on disease occurence

Treatment proportion of diseased plant(%o)
period
Wet heat” Dry heat®
(days)
control> 35°C  40°C 45°C control® 35°C 40°C 45°C
7 100.0 625 50.0 75.0 100.0 125 500 75.0
14 100.0 75.0 100.0 100.0 100.0 62,5 100.0 50.0
21 100.0 1000 625 62.5 100.0 1000 833 100.0
28 100.0 100.0 0.0 0.0 100.0 100.0 50.0 100.0
42 100.0 50.0 0.0 0.0 100.0 1000 75.0 50.0
56 100.0 0.0 0.0 0.0 100.0 100.0 100.0 100.0

1) Wet heat: Heat treatment was done at 100% water saturation of soil.

2) Dry heat: Heat treatment was done using air-dried soil.

3) control: Test soil that had been left at low temperature for a prescribed period was used.
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Table 2-4 Effect of heat treatment at high temperature on disease occurence

Treatment proportion of diseased plant(%)
period
Wet heat” Dry heat”
(time)
contro® 50°C 55°C 60°C control®> 50°C 55°C 60 °C
05 100.0 1000 100.0 0.0 100.0 1000 800 75.0
1.0 100.0 75.0 500 0.0 100.0 75.0 800 40.0
3.0 1000 1000 50.0 0.0 100.0 80.0 100.0 100.0
5.0 100.0 83.3 0.0 0.0 100.0 150 100.0 80.0
7.0 100.0 10.0 0.0 0.0 100.0 600 75.0 50.0
9.0 100.0 0.0 0.0 0.0 100.0 80.0 850 70.0

1) Wet heat: Heat treatment was done at 100% water saturation of soil.

2) Dry heat: Heat treatment was done using air-dried soil.

3) control: Test soil that had been left at low temperature for a prescribed period was used.
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Table 2-5 Effect of soil solarization on the occurrence of lettuce big-vein disease in the autumn cropping in 2001

Diseased Disease Prevention Percentage of Phytotoxicity
plants(%)  severity®  value marketable plants (%)
Infrared-permeable film 0.0a” 0.0a 100.0a 100.0
+ methionine
Infrared-permeable film 0.0a 0.0a 100.0a 100.0
+ urea polymer
Infrared-permeable film 0.0a 0.0a 100.0a 100.0
+ cacium cyanamide
Infrared-permeable film 0.6a 0.1a 92.9a 100.0
Black film 0.6a 0.1a 92.9a 100.0
+calcium cyanamide
Black film 0.6a 0.1a 92.9a 100.0
control (no film) 5.5b 1.4b 100.0

a) Seedlings of Cultivar 'JT31" at the 3 or 4-leaf stage were transplanted on September 27 in a field naturally
infested with the pathogen of the disease. The big-vein symptoms were evaluated for all the plants on October 26.

b)Disease severity = 100 x X disease severity index (4 x total number of plants examined

c)Plants with disease severity indices of O, 1, and 2

d) The same letter indicates that no significant difference was recognized at 5% leve in Tukey's multiple range test.
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Table 2-6 Effect of soil solarization on the occurrence of lettuce big-vein disease in the winter cropping in 2001°

Diseased Disease Prevention Percentage of Phytotoxicity
plants(%)  severity®  value marketable plants (%)
Infrared-permeable film  43.8a"” 17.4a 53.2a 80.1a
+ methionine
Infrared-permeable film  32.0b 14.0a 62.4a 88.5a
+ urea polymer
Infrared-permeable film  27.6b 10.2a 72.4b 96.2a
+ cacium cyanamide
Infrared-permeable film  51.2a 19.2a 48.4a 51.2b
control (no film) 81.1c 37.2b 2.3c

a)Seedlings of Cultivar 'Santos No2' at the 3 or 4-leaf stage were transplanted on December 11 in a field naturally
infested with the pathogen of the disease.The big-vein symptoms were evaluated for all the plants on March 8.
This tabele is aready published in Plant Protection 56:509-511

b)Disease severity = 100 x X disease severity index (4 x total number of plants examined

c)Plants with disease severity indices of O, 1, and 2

d) The same letter indicates that no significant difference was recognized at 5% leve in Tukey's multiple range test.
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Table 2-7 Effect of soil solarization on the occurrence of lettuce big-vein disease in the winter cropping in 2002*

Diseased Disease Prevention Percentage of Phytotoxicity
plants(%)  severity®  value marketable plants (%)
Infrared-permeable film 69.0a” 22.8a 39.0a 97.7a
+ methionine
Infrared-permeable film 78.3a 21.7a 42.0a 100.0a
+ urea polymer
Infrared-permeable film 56.1a 18.2a 51.3b 98.3a
+ cacium cyanamide
Infrared-permeable film 77.6a 28.2a 24.6a 94.3a
control (no film) 100.0b 37.4b 90.7b

a) Seedlings of Cultivar 'JT31" at the 3 or 4-leaf stage were transplanted on November 1 in a field naturally
infested with the disease. The big-vein symptoms were evaluated for all the plants on February 14.

b)Disease severity = 100 x X disease severity index (4 x total number of plants examined

c)Plants with disease severity indices of O, 1, and 2

d) The same letter indicates that no significant difference was recognized at 5% level in Tukey's multiple range test.
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Fig.3-1 Persistency of the effect of drenching with thiophanate-methyl on the

expression of lettuce big-vein symptoms
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Fig.3-2 Effect of thiophanete-methyl denching on the expression of the big-vein
symptoms in the greenhouse
A mixture of 15L of sterilized soil and 3L of inoculum filled a container.
Five lettuce seedlings at the two to three-leaf stages (‘'Santos No.2', a
susceptible local common cultivar) grown in disease-free soil were
transplanted in a container. Each plant was drenched with 300ml of
thiophanate-methyl WP diluted to 1500-fold at the base. The experiment
was conducted in a greenhouse.
§ : drenching time of thiophanate-methy!
Vertical bars denote standard errors.
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Fig.3-3 Effect of thiophanete-methyl denching on the expression of the big-vein
symptoms in autumn crop in the commercial field
Cultivar 'JT31" was used for autumn cultivation as a susceptible local
common cultivar. Lettuce seedlings at the 3 or 4-leaf stage were
transplanted on September 27 (30plants per plot:10 ). TM diluted to
1500-fold was applied three times at two-week intervals after
transplanting by drenching at the plant base at a ratio of 3L/
§ : drenching time of thiophanate-methyl
Vertical bars denote standard errors.
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Fig.3-4 Effect of thiophanete-methyl denching on the expression of the big-vein
symptoms in winter crop in the commercial field
Cultivar 'Constant' was used for winter cultivation as a susceptible loca
common cultivar. Lettuce seedlings at the 3 or 4-leaf stage were
transplanted on December 12 (30plants per plot:10 ). TM diluted to
1500-fold was applied three times at three-week intervals after
transplanting by drenching at the plant base at a ratio of 3L/
§ : drenching time of thiophanate-methyl
Vertical bars denote standard errors.
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Fig.3-5 Effect of the combination of cultivation of a moderately resistant
cultivar with thiophanate-methyl application in winter crop
in the commercial field
L ettuce cultivars used were susceptible cultivar,'Santos No.2' and
moderately resistant cultivar,'Logic'. Lettuce seedlings at the 3 or 4-leaf
stage were transplanted on November 1 (30plants per plot:10 ). TM
diluted to 1500-fold was applied three times at three-week intervals
after transplanting by drenching at the plant base at a ratio of 3L/
§ : drenching time of thiophanate-methyl
Vertical bars denote standard errors.



Table 3-1 Effect of various chemicals on infection of lettuce by Olpidium brassicae and the expression of
lettuce big-vein symptoms

Fungicide and formulation Dilution Percentage Symptom expression”  Phytotoxicity”
(times) infection(%)® Tria no.

1 2 3
Manzeb WP 600 ¢ ¢ ot
Maneb WP 600 ++++
Polycarbamate WP 600 0.04 0/2 +++
Tolclophos-methyl WP 1000 39 3/4 4/4 0/4 +
Fosetyl WP 800 66.7 13 444 4/4
Thiophanate-methyl WP 1500 0.04 0/4 0/4 0/4
Diethofencarb Thiophanate-methyl WP 1500 0.3 0/4 0/4 0/4
Benomyl WP 2000 0.02 0/4 0/4 0/4
I prodione WP 1000 ++++
Procymidone WP 1000 33.7 3/4 2/14 44 + ++
Azoxystrobin WP 2000 0.6 14 v4 0/4
Kresoxim-methyl WP(SC) 2000 0.4 0/3 2/3 0/2 +++
Metominostrobin WP 1000 19 2/4 3/4 0/3 +++
Difenoconazole WP 3000 0.2 0/4 0/4 0/3 ++
Triadimefon WP 2000 0.2 0/4 0/4 0/4 +
Triflumizole WP 1000 0.2 0/4 0/4 0/3 ++
Triforine EW 1000 0.2 1/4 0/2 0/4 ++
Fenarimol WP 6000 92.8 12 2/2 3/3 +++
Myclobutanil EW 4000 ++++
Hexaconazole WP(SC) 1000 0.7 0/4 0/3 0/4 +++
Flutolanil WP 1000 120.6 4/4 4/4 4/4
Polyoxins WP 1000 16.2 4/4 3/4 4/4
Dichlofluanide WP 800 0.3 0/4 0/4 0/4 ++
Captan WP 600 0.5 0/3 0/4 0/4 ++
Chlorothalonil(TPN) WP 1000 0.7 2/4 0/4 0/4
Fluazinam WP 1000 12 ++++
Triadine WP 600 0.1 0/4 0/4 14 +
Fludioxonil WP(SC) 1000 2/3 +++
Cymoxanil Manzeb WP 1000 ++++
Iminoctadine-albesilate WP 1000 112.9 4/4 444 4/4
Validamycin L 800 164.6 4/4 4/4 3/4 ++
Cyazofamid WP(SC) 500 15.8 3/4 3/4 va
Copper sulfate basic 800 31 14 3/4 0/4 +
Copper chloride basic 600 ++++
DBEDC EW 1000 ++++
Kasugamycin Copper chloride basic 1000 0.2 2/4 2/4 0/4 +
Nontreated control 4/4 4l4 44

a) Percentage of infection(%)= (total number of Olpidium cellsin treated roots  total number of
Olpidium cells in nontreated roots)x100.

b) Number of plants with big-vein symptoms in 8 week  number of plants tested.

¢) Phytotoxicity index, no phytotoxicity, + dslight, ++ moderate, +++ heavy, ++++ severe.

d) Not investigated because of phytotoxicity.
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Table 3-2 Effect of concentration of thiophanate-methyl on infection of lettuce by

Olpidium brassicae and the expression of Iettuce big-vein symptoms

Dilution Concentration Number of cells(cells/'cm) Percentage ® Diseased
(ppm)° zoosporangia resting spores  total infection(%) plants(%)
x 1000 (700) 0.1 0.2 0.3 0.1 89 &
x 1500 (467) 0.1 0.0 0.1 0.1 53a
x 2000 (350) 0.1 0.0 0.1 0.1 9.7 a
x 3000 (233) 0.2 0.3 0.5 0.2 146 a
x 4000 (175) 0.5 0.2 0.7 0.2 396D
x 5000 (140) 6.2 15 7.7 2.4 479 b
x 8000 (88) 8.2 3.2 11.4 35 500 b
x 10,000 (70) 12.8 4.0 16.8 5.2 79.2 c
Nontreated control 214.7 107.3 322.0 95.8 d

a) Percentage infection(%)= (total number of Olpidium cells in treated roots

total number of Olpidium cells in nontreated roots)x 100.
b) Concentration of active ingredients.
¢) The same letter indicates that significant difference was not recognized at 5% level

in Duncan's multiple range test.
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Table 3-3 Effect of volume of thiophanate-methyl on infection of lettuce by Olpidium brassicae
and the expression of lettuce big-vein symptoms

Drenching volume Number of cells(cells'cm) Percentage ® Diseased

zoosporangia resting spores  total infection(%) plants(%)

10%” 153.1 718 224.9 82.8 100.0 &
20% 108.7 30.8 139.5 51.9 833 b
40% 432 8.2 51.4 185 66.7 C
60% 18.8 13 20.1 9.1 527 ¢
80% 10.5 3.3 13.8 49 16.7 d
100% 0.1 0.0 0.1 0.1 56d
Nontreated control 178.3 80.3 258.6 916 a

a) Percentage infection(%)= (total number of Olpidium cells in treated roots
f/total number of Olpidium cells in nontreated roots)x 100.

b) Ratio of water holding capacity.

¢) The same letter indicates that significant difference was not recognized at 5% level
in Duncan's multiple range test.
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Table 3-4. Effect of timing of treatment with thiophanate-methyl on infection of lettuce by
Olpidium brassicae and the expression of Iettuce big-vein symptoms

Days after planting Number of cells(cells/'cm) Percentage ® Diseased

zoosporangia resting spores  tota infection(%) plants(%)

0 0.1 0.1 0.1 0.1 3.7

1 0.2 0.1 0.3 0.3 37a

2 0.2 0.0 0.2 0.1 83a

3 1.4 0.1 1.4 0.6 49.1b

5 6.5 2.8 9.3 3.9 85.2 ¢

7 11.8 25 14.3 5.9 100.0 ¢

10 11.1 3.7 14.8 5.6 65.9d
Nontreated control 218.5 33.2 251.7 93.3c

a) Percentage infection(%)= (total number of Olpidium céllsin treated roots
ftotal number of Olpidium cells in nontreated roots)x 100.

b) The same letter indicates that significant difference was not recognized at 5% level
in Duncan's multiple range test.
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Table 3-5 Effect of thiophanate-methyl application on the expression of |ettuce big-vein symptoms in autumn crop®

Diseased Disease” % of diseased plants categorized as” Percentage of ® Phytotoxicity
plants(%)  severity unmarketable plants(%0)

TM-treated plants 3.7a 1.0a? 963 37 00 00 00 0.0a”

untreated plants 27.1b 7.6b 729 200 71 00 00 0.0a

a)Cultivar 'JT31" was transplanted(seedlings at the 3 or 4-leaf stage)on September 27 in a field naturally
infested with the disease. TM diluted to 1500-fold was applied three times at two-week intervals after
transplanting by drenching at the plant base at a ratio of 3 L m*”and the existence of the big-vein symptoms
were estimated for all the plants on November 14
b) Disease severity
Disease severity = 100 x > (disease severity index) x (no.of diseased lettuce plants) 4 x total humber of plants examined
c)Disease severity index
A(disease severity index=0) no symptoms
B (disease severity index=1) symptoms are found, but without economic significance
C(disease severity index=2) reduced head size, but harvestable
D(disease severity index=3) not harvestable because of reduced head size
E(disease severity index=4) not harvestable because of the absence of head formation
d) Percentage of unmarketable plants= (no+ne)/ total number of plants examined x 100
e)Values with the same letters in the same column are not significantly different(p  0.05, t-test)
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Table 3-6 Effect of thiophanate-methyl application on the expression of |ettuce big-vein symptoms in winter crop?®
Diseased Disease” % of diseased plants categorized as’ Percentage of Phytotoxicity

plants(%) severity unmarketable plants(%)
TM-treated plants 35.6a” 8.9a” 644 311 44 00 00 0.0a”
untreated plants 97.8b 44.7b 22 344 444 168 2.2 19.0b

a) Cultivar ‘Constant' was transplanted(seedlings at the 3 or 4-leaf stage) on December 12 in afield naturally
infested with the disease. TM diluted to 1500-fold was applied three times at three-week intervals after
transplanting by drenching at the plant base at a ratio of 3 L m*”and the existence of the big-vein symptoms
were estimated for all the plants on March 20.

b) Disease severity
Disease severity = 100 x > (disease severity index) x (no.of diseased lettuce plants) 4 x total humber of plants examined

¢)Disease severity index
A(disease severity index=0) no symptoms
B (disease severity index=1) symptoms are found, but without economic significance
C(disease severity index=2) reduced head size, but harvestable
D(disease severity index=3) not harvestable because of reduced head size
E(disease severity index=4) not harvestable because of the absence of head formation

d) Percentage of unmarketable plants= (no+ne)/ total number of plants examined x 100

e)Values with the same letters in the same column are not significantly different(p  0.05, t-test)
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Table 3-7 Effect of the combination of cultivation of a moderately resistant cultivar wih thiophanate-methyl application on the
expression of |ettuce big-vein symptoms®

L ettuce” Diseased Disease® % of diseased plants categorized as Percentage of © Phytotoxicity
cv plants(%) severity unmarketable plants(%)

TM-treated plants Logic 2588  6.4a° 742 258 00 00 00 0.0a”

TM-treated plants  Santos No.2 47.0b 12.9b 530 439 15 15 00 1.5a

untreated plants Logic 77.4c 26.2c 226 548 210 15 00 1.5a

untreated plants Santos No.2 100.0d 48.3d 0.0 243 583 146 29 17.5b

a)Lettuce cultivars used were susceptible cultivar, 'Santos No.2' and moderately resistant cultivar, ‘Logic'. Seedlings at
the 3 or 4-leaf stage were transplanted on November 1 in a field naturaly infested with the disease. TM diluted to 1500
-fold was applied three times at three-week intervals after transplanting by drenching at the plant base at a ratio of
3 L m*and the existence of the big-vein symptoms were estimated for al the plants on February 14.
b) Disease severity
Disease severity = 100 x > (disease severity index) x (no.of diseased lettuce plants) 4 x total humber of plants examined
¢)Disease severity index
A (disease severity index=0) no symptoms
B (disease severity index=1) symptoms are found, but without economic significance
C(disease severity index=2) reduced head size, but harvestable
D(disease severity index=3) not harvestable because of reduced head size
E(disease severity index=4) not harvestable because of the absence of head formation
d) Percentage of unmarketable plants= (no+ne)/ total number of plants examined x 100
€) The same letters indicate that significant difference was not recognized at 5% level in Duncan's multiple range test.
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2000

P-1
NaNOs::5g,Betaine:5g,KH:P0.:1g,MgS0. 7H:0:0.5¢9,KCI1:0.2g,Sodium

Desoxychorate:1g,Agar:15g,H:0:1000ml

2003 100 21 79
1/10PDA 1710 25
25
488
10ml 10cm x 10cm x 6¢cm 20
50 50

20 50

No.73 No.73
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1/10PDA 25 10°CFU/g

25 2
200
25 20,0001x
5
10.5cm 20 90
90
25
90
No.73
No.73 1/10PDA 25
10°CFU/g
25 2
2002 11 1 1 50 17 3
2003 2 14
Olpidium
79
50% No.25,73,79,82
No.73



Table 4-1
66. 7%
33.3%
31.0
Olpidium 66.6
89.8

(Table 4-3)
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Table 4-1 Suppressive effect of expression of lettuce big-vein symptoms by endophytic bacteria

Strain No. Diseased Phytotoxicity Strain No. Diseased Phytotoxicity
plants(%) plants(%)

1 85.7 57 68.2

2 85.7 58 69.6

3 86.4 59 69.6

4 81.0 60 85.0

5 72.2 61 88.0

6 77.3 63 90.9

7 85.7 64 84.2

8 90.9 65 85.0

9 81.2 66 85.0
12 82.6 67 82.6
13 68.2 68 95.2
14 100.0 69 95.7
15 91.3 70 789
16 75.0 71 87.0
18 95.7 72 91.3
19 57.1 73 39.1
21 100.0 74 86.4
22 81.0 75 90.9
23 88.0 76 92.0
24 90.5 77 90.9
25 40.9 78 78.3
26 83.3 79 455
27 68.2 80 87.0
28 91.3 81 72.2
29 94.7 82 417
30 87.5 83 88.0
33 91.7 86 68.2
35 68.4 87 58.3
36 100.0 88 90.9
40 95.8 89 57.1
44 94.7 90 63.6
46 78.3 91 85.7
47 78.3 92 95.5
49 73.7 93 68.4
50 80.2 o7} 100.0
52 90.9 95 95.7
53 90.9 96 100.0
54 94.1 99 66.7
56 100.0 control 100.0

L ettuce cultivars used were susceptible cultivar, 'Santos No.2' .
Phytotoxicity index, no phytotoxicity, + dlight, ++ severe.
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Table 4-2 Effect of endophytic bacteria on the occurrence
of lettuce big-vein disease in a pot test

Diseased Preventive  Phytotoxicity
plants(%) vaue

No.73 33.3 50.0
Control 66.7

L ettuce cultivars used were susceptible cultivar, 'Santos No.2' .
Phytotoxicity index, no phytotoxicity, + dlight, ++ severe.
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Table 4-3 Effect of endophytic bacteria on the occurrence of lettuce big-vein disease in a fiald test in 2002°

Diseased Prevention Percentage of Phytotoxicity
plants(%) value marketable plants(%)
Infrared-permeable film 82.1a” 17.9a 100.0a
Endophytic bacteria(EB) 69.0b 31.0a 100.0a
Infrared-permeable film 33.4c 66.6b 100.0a
+ urea polymer+EB
Infrared-permeable film 10.2¢c 89.8c 100.0a
+ cacium cyanamide+EB
control (no film) 100.0a 90.7b

a) Seedlings of Cultivar 'Logic' at the 3 or 4-leaf stage were transplanted on November 1 in afield naturally
infested with the disease. The big-vein symptoms were evaluated for all the plants on February 14.
b) The same letter indicates that no significant difference was recognized at 5% level in Tukey's multiple range test.
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2005

Olpidiun
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Iwamoto et al . 2005

Olpidium

1,500 3L/

Olpidium
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Olpidium

17.9
Olpidium 31.0
42.0 51.3
Olpidium 66.6
Olpidium 89.8
100
48.3
L 0 45.2
18.6 /10a
26.2 /10a
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Fig. 5-1 Change of acreage under lettuce cultivation

in Hyogo prefecture

- 76 -



brassicae
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81.1

51.2
37.2 19.2
40kg/10a
200kg/10a
62.4
100kg/10a 72.4
36 Olpidium
28 24
24
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350ppm
1
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Studies on Control of Lettuce big-vein disease

by Integreted Control

Summary

Lettuce big-vein disease i1s the most serious soil-borne fungus-
transmitted viral disease of lettuce (Lactuca sativa L.). This disease was
first reported in the United States. It had become a problem especially
during the cooler period of the year. The economic importance of the
disease consists of the unaffective appearance of the foliage, which
reduces the market value, delay in head formation, decrease of head size
and reduction of the rate of harvestable plants. The causal agent of this
disease has been considered to be a virus transmitted by the obligately
parasitic soil-inhabiting fungus, Olpidium brassicae . After many years
of research, the pathogenic agent causing big-vein symptoms was confirmed
to be the rod-shaped Lettuce big-vein virus (LBVV), belonging to the genus
varicosavirus. However, the etiology of big-vein disease required
reevaluation because a second soil-borne virus, Mirafiori lettuce virus
(MiLV), belonging to the genus Ophiovirus, was found to occur commonly in
lettuce plants showing big-vein symptoms. Furthermore,lettuce plants
infected with MiLV alone consistently developed the symptoms,indicating
that MiLV was the main agent of lettuce big-vein disease.

In Japan, lettuce big-vein disease first occurred in Wakayama. In Hyogo,

the occurrence of the disease was confirmed in Awaji Island in 1994, and
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the damage caused by the disease has been increasing year after year.
Various control measures had been tested against the disease, e.g. soil
sterilization with chemicals such as chloropicrin and methyl bromide ,soil

solarization and drenching ofseveral kinds of fungicides .

Big-vein disease occurs on lettuce worldwide in temperate regions. The
causal agent is transmitted from diseased to healthy plants by zoospores
of the lettuce root-infecting fungus Olpidium brassicae. To develop
chemical control measures for lettuce big-vein disease, the efficacy of
thiophanate-methyl was confirmed in a commercial field. Soil drenching
with thiophanate-methyl has been found to be effective over a long period
of time even in fields severely infested with the disease. Moreover,
combining the application of the chemical with the cultivation of a
moderately resistant cultivar reduced the rate of diseased plants and
improved the marketability of crops. The chemical was effective even in

winter cultivation, when economic damage predominates.

To develop chemical control measures against lettuce (Lactuca sativa)
big-vein disease (BV), 36 fungicides were tested for the effect on
infectivity by Ofpidiun brasscae and the expression of lettuce big-vein
symptom by drench treating. Thiophanate-methyl(TM) was effective with
optimum conditions as follows: (i)the effective concentration of TM was
more than 350 ppm; (i1) soil around lettuce roots was saturated with ca.
50ml T™M per 90ml pot; and (1i1) treatment with TM on day of transplanting.
The effects of TM persisted for ca. 1 month. No phytotoxicity were

observed. From these result,TM application was effective during the
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initial growth period of lettuce for the control of lettuce big-vein
disease.

To develp chemical control measures for lettuce big-vein disease, the
efficacy of thiophanate-methyl was confirmed in a commercial field. Soil
drenching with thiophanate-methyl has been found to be effective over a
long period of time even in fields severely infested with the disease.
Moreover, combining the application of the chemical with the cultivation
of a moderately resistant cultivar reduced the rate of diseased plants and
improved the marketability of crops. The chemical was effective even in

winter cultivation, when economic damage predominates.

To establish a method for control of lettuce big-vein disease,
biological control methods utilizing endophytic bacteria were tested.
First, 100 strains of endophytic bacteria were isolated from the root
surfaces and from inside the roots of lettuce and cabbage. Their
suppressive effects on symptoms of lettuce big-veindisease were examined.
Results show that four strains exhibited suppressive effects on lettuce
big-vein disease. However, three strains of the four inhibited the lettuce
growth. Secondly, the remaining strain (No.73) was subjected to a pot

test. Its suppressive effects were confirmed.
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