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Table 1. Fungicides tested for control of downy mildew on Texas bluebell

English common name Chinese common name

Chemical ingradient

35% benalaxyl WP

63% copper

oxychloride + zineb

+maneb WP

35%cymoxanil+ dithianon WP

80%fosetyl-Al WP

70% mancozeb +
fosetyl-Al WP

72% mancozeb +
cymoxanil WP

58% mancozeb +
metalaxyl WP

64% mancozeb+
oxadixyl WP

5% metalaxyl G

33.5% oxine-copper

66.5% propamocarb
hydrochloride S

64% propineb—+
oxadixyl WP
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T1%pyrifenox+ mancozeb WP $357 bt 25 28 AT Y M 3 )

methyl-n-(2,6,- dimthylphenyl)-N-
(phenylactyl)alaninate

(1) copper oxychloride (Cu 25%)--+-+43%
(2) zincethylene bisdithiocarbamate-----10%
(3) manganese ethylenebisdithiocarbamate ----10%

(1) cymoxanil: 2-Cyano-N-(ethylamino)
carbonyl-2-( methoxyimino) acetamide
..... 10%

(2) dithianon: 2,3-Dicyano-1,4-dithioanthra
quinone---25%

Aluminium-tris-ethyl -O-phosphonare

(1) aluminium tris(0-ethyl-phosphonate) -+ 35%
(2) ionic coordination of zinc and
manganese ethylenebis dithiocarfamate.---- 35%

(1) 2-Cyano-n-[(ethylamino) carbonyl]-2-
(methoxyimino) acetamide--8%

(2) ionic coordination of zinc and
maganese ethylene bisdithiocarbamate-- 64%

(1)methyl D,L-N-(2,6-dimethylphenyl)-
N-(2'-methoxyacetyl)-alaninate-----10%
(2) ionic coordination of zinc and manganese
ethylene bisdithio carbamate-----48%

(1) 2-methoxy-N-(2-ox0-1,3-oxazolidin-
3-yD)-acet-2',6'-xylidide----8%

(2) ionic coordination of zinc andmanganese
ethylene bisdithiocarbamate----56%

D,L-N-(2,6-dimethylphenyl)-N-(2'-methoxyacetyl)-
alaninate

Copper-8-hydroxy quinolate

propyl-(3-dimethylamino )-prpyl)-carbamate-
monohydrochloride

(1) propineb(zinc propylene
bisdithiocarbamate)-----56%

(2) oxadixyl: 2-methoxy-N-(2-0x0-1,3-
oxazolidin-3-yl)-acet-2',6"-xylidide -+-8%

(1) 2,4'-dichloro-2-(3- Pyridyl)
acetophenone o methyloxime-+1%

(2) ionic coordination of zine and manganesethylene
bisdithiocarbamate ----70%(W /W)
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Table 2. The efficacy of fungicides for control of downy mildew on Texas bluebell in the
field

Disease incidence and efficacy before and after fungicides sprayed
Fungicides Dilution Trail I (Yenpu) Trail II (Yenpu)
. before” 5% after? 5% 1% before 5% 1% after 5% 1%
35% benalaxyl WP 2000 30.1 c 1.7 a a 539 ¢ cd 59 b a

(95.2) _ (96.6)
35% cymoxanil + 1200 1257 ab” 30 a a 05 a a 05 a a
dithianon WP 79.7)" (69.0)
80% fosetyl-Al WP 800 23.9 abc 45 a a 603 c d 1.6 a a
(84.0) (99.2)
58% mancozeb + 400 9.6 a 03 a a 143 ab ab 13 a a
metalaxyl WP 97.3) (97.2)
33.5% oxine-copper F 1500 30.8 ¢ 195 b b
(46.2)
66.5% propamocarb 800 21.8 abc 21 a a 302 b bc 32 ab a
hydrochloride S (91.8) (96.7)
64% propineb + 400 29.2 c 20 a a 152 ab ab 1.7 a a
oxadixyl F (94.2) (96.5)
" 71% pyrifenox + 600 27.8 bc 14 a a 158 b ab 05 a a
mancozeb WP 95.7) (99.0)
Control (blank) 12.4 ab 146 b b 69 a ab 223 ¢ b

" Disease incidence was surveyed before fungicides spray.

? Disease incidence and efficacy were surveyed one week after the fourth spray of fungicides.

¥ Disease incidence in percentage.

K Efficacy in percentage.

¥ Values within each column followed by the same letter are not significantly different according
to Duncan's multiple range test.
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Table 4. The percentage of germination of Texas bluebell when the fungicides were treated

before and after emergency of seeds during the seedling stage

Percentage of germination at different surveying time

Fungicides Dilution Water amended Super Sorb amended
2/16/94 2/25/94 2/16/°9 2,25/
35% benalaxyl S 2000 83 84 83 82
63% copper oxychloride + zineb 500 91 94 88 85
+ maneb WP
35% cymoxanil + dithianon WP 1200 47 61 41 51
80% fosetyl-Al WP 800 95 97 85 84
72% mancozeb + cymoxanil WP 750 1 3 0 3
70% mancozeb +fosetyl-Al WP 600 55 74 71 78
58% mancozeb + metalaxyl WP 400 13 30 33 61
64% mancozeb + oxadixyl WP 400 60 41 34 40
5% metalaxyl G 20g,/m’ 91 90
33.5% oxine-copper EC 1500 85 86 83 83
66.5% propamocarb hydrochloride S 800 89 91 90 85
71% pyrifenox + mancozeb WP 600 65 77 75 77
Control (water amended) 91 96 88 89
Control (blank) 95 90
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Figs. 1-6. The symptom of downy mildew of Texas bulebell. fig.l: discolored spots; fig.2

diseased leaves curling to lower side; fig. 3: sporangiophores & sporangia on the lower
surface: fig.4 : sporangiophores & sporangia on stem: fig.5 : spots on stem: fig. 6: severe

diseased plants.
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Fig. 7-9. Pathogen of downy mildew of texas bluebell. fig. 7: dichotomouslysporangiophores; fig.
8: sporangia: fig. 9: germinated sporangia.
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Fig. 10. Healthy plants of fungicides treated area duing seedlilng beds.

Fig. 11. Disease incidence of untreated area at the same glasshouse,
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ABSTRACT

Yang, H. C., and Hsieh, T. F. 1998. The occurrence and chemical control of downy
mildew on Eustoma grandiflorum Salisb. Plant Prot. Bull. 40 : 37-48.

The downy mildew in the vinyl house both in Puli and Jenai area was found
occurring on Texas bluebell (Eustoma grandiflorum Salisb.) in mid January, 1993. The
disease was also found at Yenpu near Pintung city at the same time. The disease causes
severe damage on both seedlings and adult plants. The small gray mycelial masses
appeared on the lower surface of young leaves and disseminated to make a inconspicuous
discolored spots. The leaves curled to the lower surface of leaves and became twisted
and distorted. And the spots then changed to slight brown and covered with mycelial
mass and spores. Finally the infected leaves turned to dark brown and the whole plants
died in severe condition. The causal organism was Peronospora chlorae de Bary. The
erect sporangiophores on lower leaf surface are dichotomously branched with sporangia
borne on sharply pointed terminal branches. Sporangia are 16- 22 X 10- 15 #m (19 X
12.5 # m in average) and ellipital in shape. They germinated directly to form germ-tube
at 8-32°C. The disease incidence was 12.46- 35.63% when seven varieties imported from
Japan were surveyed during seedling bed. The primary inoculum of downy mildew was
suspected to be coming from seeds. The fungicidal efficacy was various in protecting
plants against the pathogen and no phytotoxicity was found when screening test of
fungicides was conducted in the fields. Five kinds of fungicides, 35% cymoxanil +
dithianon WP in 1:1200 dilution, 80% fosetyl-Al WP in 1:800 dilution, 64% propineb +
oxadixyl WP in 1:400 dilution, 66.5% propamocarb hydrochloride S in 1:800 dilution and
35% benalaxyl WP in 1:2000 dilution showed the best efficacy in field trials. The
cymoxanil + dithianon 35% WP was not recommended to use in the seedling beds for the
reason that the germination of seeds was inhibited apparently after treatment.

(Key words: Texas bluebell, Eustoma sp., downy mildew, Peronospora chlorae de Bary,

symptom, pathogen, chemical control)



