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Effects of Prochloraz and Tebuconazole on Control of Fusarium Bulb and
Root Rot of Oriental Orchid, Cymbidium goeringii
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Eight fungicides including prochloraz, tebuconazole, benomyl, mancozeb, thiophanate-methyl, azoxystrobin,
and fluazinam were examined for their control effects on Fusarium bulb and root rot of oriental orchid,
Cymbidium goeringii. Among the chemicals, prochloraz and tebuconazole were the most effective on
suppression of the causal pathogen, F. oxysporum in vitro and on control of the disease in vivo. Prochloraz and
tebuconazole inhibited mycelial growth of the fungi 95~100% at 10ppm a.i. and microconidial germination
75~100% at 100ppm a.i. Prochloraz and tebuconazole showed 80~92% and 84~88% protective control value
on the disease, respectively. However, curative effects on infected orchid were relatively low. Other chemicals
showed no or lower than 20% curative and 50% protective control value. Results indicated that prochloraz
and tebuconazole can be used for the control of the Fusarium bulb and root rot of oriental orchids. However,
the chemicals need to be applied prior to the disease development to achieve successful control efficacy.
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Fig. 1. Symptoms of Fusarium bulb and root rot of Cymbidium goeringii caused by Fusarium oxysporum and features of the causal fun-
gus. a~h=external symptoms of the disease showing leaf blight and basal rot, i~k=internal symptoms of the disease showing typical bulb
rot, l=natural crevices formed between the bulb and root, m=microconidia, n=macroconidia, o=chlamydospore, p=monophialide of the

pathogen. Arrows indicate infection sites of the pathogen into bulbs.
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Table 1. Effect of fungicides on suppression of mycelial growth
of Fusarium oxysporum at 10 ppm a. i. on corn meal agar

WA as 75

Table 3. Curative effects of fungicides on Fusarium bulb and root
rot of oriental orchid, Cymbidium goeringii

Tested isolate and mycelial growth

Isolate OF-1 Isolate OF-5 Average
Fungicide " Growth Suppres- Growth Suppres- suppression
(mmy/ sion (mm/  sion %)
24 hr) (%) 24hr) (%)
Control 4.1 0 4.1 0 0
Prochloraz 0 100 0 100 100
Tebuconazole 0.2 95.1 02 95.1 95.1
Benomyl 1.9 53.7 04 90.2 72.0
Thiophanate- 4.1 0 1.1 732 36.5
methyl
Mancozeb 1.3 68.3 1.5 63.4 65.9
Azoxystrobin 2.0 512 1.8 56.1 53.7
Fluazinam 36 12.2 3.6 12.2 12.2

Table 2. Effect of funglcldes on suppression of microconidial ger-
mination of Fusarium oxysporum at 100 ppm a. i. on corn meal
agar

Germination rate (%) after treatment (hr)

Fungicide Isolate OF-1 Isolate OF-5
10 hr 20 hr 10 hr 20 hr
Control 100 100 98 100
Prochloraz 12 81 0 95
Terbuconazole 4 100 25 100
Benomy! 5 100 1 100
Thiophanate-methyl 76 100 0 100
Mancozeb 0 28 10 20
Azoxystrobin 0 96 3 100
Fluazinam 85 100 92 100

o] #4514t} 22 ¢ benomy, thiophanate-methyl, mancozeb
o) FAMEG A &L 77 72.0%, 36.5%, 65.9%ITH Table
1). 2 5 5348 100 ppmol A F&F74 % S0 2
sApol oA Este AF A A7 wE i 4
o] 3l} mancozebo]l 7HE =S
azoxystrobin, benomy, tebuconazol Zolgl o} 2047 &
o) mancozeb A% RE el Foll A EApaolgol
80% ©]’o]ATH(Table 2). |

S oy 9 8&Y 2E TS ojn] HE )
FHo th3t ST A= W FATE A 304 Feole=
benomyl, mancozeb, thiophanate-methyl, ¥ 2] 1+2] =
E o] A TAEY 1, prochloraz, tebuconazole,
azoxystrobin, ¥ fluazinam 2] FolM &= 55 H
T7F 4.0~44 AEZ 9F 12-20% 9] Wl 22 28
35 YeR S tH(Table 3). ZF 52| Fet734 2

&2 prochloraz$}

.. 30 days after treatment
Fungicides - : :
Disease index® Curative value (%)
Prochloraz 40a° 20
Tebuconazole 42a 16
Benomyl 50a 0
Thiophanate-methyl 50a 0
Maneozeb 50a 0
Azoxystrobin 40a 20
Fluazinam 44a 12
Control 50a 0

‘Disease index: O=healthy, | to 4=weakly to severly diseased, 5=died.
®In a column, means followed by a common letter are not signifi-
cantly different at 5% level by Duncan's multiple range test (DMRT).

Table 4. Protective effects of fungicides on Fusarium bulb and
root rot of oriental orchid, Cymbidium goeringii

Ryokunn Mumei
Fungicides Disease Control Disease Control

. a value . value

index (%) index (%)
Prochloraz 041b° 92 1.0b 80
Tebuconazole 0.8b 84 06b 88
Benomyl 2.8 ab 44 40a 20
Thiophanate-methyl 4.6a 8 5.0a 0
Mancozeb 2.6 ab 48 38a 24
Azoxystrobin 1.6b 68 32a 36
Fluazinam 46a 8 50a 0
Control 50a 0 50a 0

“Disease index: O=healthy, 1 to 4=weakly to severely diseased, S=died.
®In a column, means followed by a common letter are not signifi-
cantly different at 5% level by Duncan's multiple range test (DMRT).
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Fig. 2. Development of Fusarium Bulb and root rot on Cymbidium
goeringii affected by fungicides. Values are means of five plants.
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