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Table 1. Effect of different concentrations of synthetic chemical fungicides on mycelia growth of Phellinus noxius on PDA
at room temperature*

Chemical concentration (ai, ppm)

10 100 1000
Chemical Mycelia Mycelia Mycelia
growth Inhibition? growth Inhibition growth Inhibition

(mm/day) (%) (mm/day) (%) (mm/day) (%)
Bordeaux mixtures (4-4) 0 100
Propiconazole 25%, EC ( ) 0 100 0 100 0 100
Triadimefon 5%, WP ( ) 0.1 98.6 0 100 0 100
Prochloraz 25%, EC ( ) 0.1 98.6 0 100 0 100
TCMTB 30%, EC ( ) 0.2 97.2 0 100 0 100
Tridemorph 84.2%, EC ( ) 0.6 91.6 0 100 0 100
Mepronil 75%, WP ( ) 0.8 88.7 0 100 0 100
Chlorothalonil 75%, WP ( a) 28 60.6 0.1 98.6 0 100
Pyriferox +40% Quinolate 5% ,WP 05 93.0 0.2 97.2 0 100
Prppineb 70%, WP( ) 21 70.4 0.2 97.2 0 100
Iprodione 23.7%, FP ( ) 0.3 95.8 0.3 95.8 0 100
Triforine 18.65%, EC ( ) 3.6 49.3 05 93.0 0 100
Mancozeb + benalaxyl 73%, WP ( ) 4.7 33.8 0.7 90.1 0 100
Cuprous oxide 56%, WP ( ) 39 45.1 38 46.5 0 100
Nonylphenol copper sulfonate 40% ,WP ( ) 55 225 55 225 0 100
Dithianon + copper oxychloride 55%, WP (O M ) 6.9 2.8 57 19.7 0 100
Maneb + copper sulphate 82%, WP ( ) 35 50.7 0.3 95.8 0.1 98.6
Carbendazim + metiram 53%, WP ( ) 17 76.0 04 94.4 0.1 98.6
Mancozeb + cymoxanil 72%, WP ( ) 5.7 19.7 21 70.4 0.1 98.6
Thiram 80%, WP ( ) 6.2 12.7 0.3 95.8 0.2 97.2
Etridiazole 25%, EC ( ) 7.9 -11.3 5.6 21.1 0.2 97.2
Fosetyl-aluminium + chlorothal onil 70%, WP ( ) 22 69.0 0.5 93.0 0.3 95.8
Mancozeb 80%, WP ( ) 4.0 437 4.0 437 0.3 95.8
Oxycarboxin 75%, WP ( ) 6.9 28 51 28.2 0.4 94.4
Edifenphos + fthalide 35%, WP 5.0 29.6 35 50.7 0.8 88.7
Oxine-copper 40%, WP ( ) 59 16.9 5.9 16.9 11 84.5
Benomyl 50%, WP ( ) 6.3 11.2 3.6 49.3 13 81.7
Vinclozolin 50%,WP ( ) 3.9 451 22 69.0 15 78.9
Dicloran 50%, WP ( ) 7.4 -4.2 23 67.6 22 69.0
Pencycuron 25.5%, WP ( ) 5.9 16.9 33 535 2.7 62.0
Metalaxyl 35%, WP ( ) 81 -14.1 7.3 -2.8 3.0 57.7
Thiabendazole 40%, WP ( ) 7.1 0 3.6 49.3 3.2 54.9
Propamocarb hydrochloride 66.5%, L ( ) 37 47.9 3.6 49.3 3.9 45.1
Mancozeb + fosetyl-aluminium 70%, WP ( ) 7.0 14 5.7 19.7 4.0 43.7
Kasugamycin + copper oxychloride 81.3%, WP ( ) 7.3 -2.8 7.3 -2.8 44 38.0
Dithianon 70%, WP (O ) 6.9 2.8 59 16.9 4.5 36.6
Carbendazim 60%, WP ( ) 6.2 12.7 49 31.0 49 31.0
Thiophanate-methyl 70%, WP ( ) 6.9 2.8 6.9 28 6.7 3.6
Fosetyl-aluminium 80%, WG ( ) 81 -14.1 8.4 -18.3 6.7 5.6
Imazalil 21.2% EC ( ) 18 74.6 0 100 0 100
Mancozeb + metalaxyl 58%, WP ( ) 5.8 18.3 43 39.3 0 100
Metiram 80%, WG ( ) 55 225 0.7 90.1 0.5 93.0
Prochlorate manganecc 50% ,WP ( ) 2.3 67.6 1.9 73.2 0.9 87.3
Oxine-copper + copper hydroxide 40%, WP( ) 26 63.4 13 817 11 84.5
Tribasic copper sulfate 27.12%, FP ( ) 6.7 5.6 6.7 5.6 19 73.2
Copper hydroxide 77% ,WP ( ) 7.1 0 7.1 0 31 56.3
Control 7.1 0 7.1 0 7.1 0

LSD =0.05° 0.54

t Mycelial brocks were grown on PDA amended with different concentrations (ai) of chemical fungicides for 10 days and mycelial
linear growth rates were counted.

2 |nhibition (%)=(growth on PDA without chemical-growth with chemical)/ growth without chemical X 100%.

® LSD test.
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Table 2. Effect of chemicals on control of brown root rot of sugar apple seedlings in diseased soil in greenhouse*

Treatment % seedlingskilled Stem height? Gr(_)wth3
Expl Expll (cm) vigor
Propiconazole 25% EC 25 15 34.4 Very poor**4
Triadimefon 5%, WP 30 5 38.8 Poor*
Prochloraz 25%, EC 30 0 42.4 Good
Mepronil 75%, WP 25 10 42.7 Good
Tridemorph 30%, EC 30 NT - Very poor**
Imazalil 21.2% EC 60 NT - Poor**
TCMTB 30%, EC 50 NT - Poor
4-4 Bordeaux mixture NTS 15 45.6 Good
Urea NT 15 43.2 Good
Phosphorous acid 25 0 44.3 Good
Diseased control, Diseased soil 80 30 35.0 Poor
Healthy control, Health soil 0 0 45.5 Good

* Each pot, planted with two 3-m-o0 seedlingsin 1L diseased soil, was drenched with 200 ml of chemical (1000X) once a month and
total of 12 applications. The diseased soil was collected from a Phellinus noxius infected field in Nanshi, Tainan.

2 Killed seedlings were not included.

3 Growth vigor: good=same as health control; poor=slight stunting and leaf yellowing; very poor=severe stunting and | eaf
yellowing.

* Fungitoxicity: **, fungitoxic; *, slightly fungitoxic.

5 NT=not tested.

Table 3. Effect of different treatments on control of brown root rot of loquat seedlings in greenhouse*

% seedlings killed *2 Growth®
Treatment Inoculated Replanted vigor
Propiconazole 25% EC 100 10 Good**
Triadimefon 5%, WP 100 20 Good
Prochloraz 25%, EC 100 30 Good
Mepronil 75%, WP 100 30 Good
4-4 Bordeaux mixture 100 30 Good
Urea 100 40 Good
Phosphorous acid 80 10 Good
Diseased control: with inoculation 100 70 Poor
Healthy control: without inoculation 0 0 Good

* Three-m-o loguat seedlings were inocul ated with Phellinus noxius, after 3 month inoculation, 10 health seedlings were replanted
in the same pots and each was, then, drenched with 200 ml of chemical (1000X) every 3 month and total of 8 applications.

2 Killed seedlings were counted after 2 years.

3 Growth vigor: good=same as health control; poor=slight stunting and leaf yellowing; very poor=severe stunting and leaf
yellowing.

* Fungitoxicity: **, fungitoxic; *, slightly fungitoxic.

25%
30%
60% ( ) 1000
80%
C ) 44
«( )
5% 10% 15%

( ) 30%
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Table 4. Effect of different concentrations of synthetic chemical fungicides on mycelial growth of Rosellinia necatris on
PDA at room temperature*

Chemical concentration (ai, ppm)

10 100 1000
Synthetic chemical Mycelial Mycelial Mycelial
growth  Inhibition? growth Inhibition growth Inhibition
(mm/day) (%) (mmv/day) (%) (mmv/day) (%0)

Benomyl ( ) 0 100 0 100 0 100
Carbendazim ( ) 0 100 0 100 0 100
Carbendazim + metiram ( ) 0 100 0 100 0 100
Thiabendazole ( ) 0 100 0 100 0 100
Thiophanate-methyl ( ) 0 100 0 100 0 100
Propiconazole ( ) 0 100 0 100 0 100
Prochloraz ( ) 0 100 0 100 0 100
Prochlorate manganecc ( ) 0 100 0 100 0 100
Oxine-copper ( ) 0 100 0 100 0 100
Oxine-copper + copper hydroxide ( ) 0 100 0 100 0 100
Mancozeb + benalaxyl ( ) 0.1 98.5 0 100 0 100
Tridemorph ( ) 0.2 97.0 0.2 97.0 0 100
Mancozeb + cymoxanil ( ) 0.3 95.5 0 100 0 100
Iprodione ( ) 0.4 94.0 0.1 98.5 0 100
Vinclozolin ( ) 15 77.3 04 94.0 0 100
Mancozeb + metalaxy! ( ) 17 74.2 0.7 89.4 0 100
Dicloran ( ) 18 72.7 0 100 0 100
Imazalil ( ) 2.2 66.7 0 100 0 100
Chlorothalonil ( 0) 2.8 57.6 2.6 60.6 0 100
TCMTB ( ) 4.3 34.8 0 100 0 100
Metiram ( ) 5.3 19.7 0 100 0 100
Triadimefon ( ) 5.4 18.2 3.2 51.5 0.3 95.5
Tribasic copper sulfate ( ) 55 16.7 55 16.7 0.9 86.4
Triforine ( ) 58 121 24 63.6 0 100
Metalaxy! ( ) 5.8 12.1 5.2 21.2 5.4 18.2

Propamocarb hydrochloride ( ) 5.9 10.6 6.3 45 6.6 0
Mancozeb ( ) 6.0 9.1 0 100 0 100
Dithianon (O &) 6.6 0 0.3 95.5 0 100
Kasugamycin + copper oxychloride ( ) 6.6 0 4.7 28.8 0.7 89.4
Etridiazole ( ) 6.6 0 6.3 45 5.8 121
Mepronil ( ) 6.6 0 6.4 3.0 4.4 333
Fosetyl-aluminium ( ) 6.6 0 6.6 0 39 40.9
Oxycarboxin ( ) 6.6 0 6.6 0 6.6 0
Copper hydroxide ( ) 6.6 0 6.6 0 6.6 0
Control 6.6 0 6.6 0 6.6 0
LSD=0.05 0.62

t Mycelia brocks were grown on PDA amend with different concentrations (ai) of chemical fungicides for 10 days and mycelial
linear growth rates were counted.

2 Inhibition (%)=(growth on PDA without chemical-growth with chemical)/growth without chemical X 100%.

3 LSD test.

10% PDA
20% 10 10 ppm
70%
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Table 5. Effect of different concentrations of synthetic chemical fungicides on mycelial growth of Ganoderma sp. on PDA
at room temperaturet

Chemical concentration (ai, ppm)

10 100 1000

Mycelia Mycelial Mycelial
Synthetic chemical growth  Inhibition? growth Inhibition growth Inhibition

(mm/day) (%) (mm/day) (%) (mmv/day) (%)
Propiconazole ( ) 0 100 0 100 0 100
Triadimefon ( ) 0 100 0 100 0 100
Tridemorph ( ) 0 100 0 100 0 100
Mepronil ( ) 0 100 0 100 0 100
Oxine-copper ( ) 0 100 0 100 0 100
Oxine-copper + copper hydroxide ( ) O 100 0 100 0 100
Prochlorate manganese ( ) 0.2 95.0 0 100 0 100
Prochloraz ( ) 0.3 925 0 100 0 100
Iprodione ( ) 15 62.5 0.2 95.0 0.2 95.0
Dithianon (O  A#) 25 375 15 62.5 0.1 97.5
Mancozeb + cymoxanil ( ) 32 20.0 21 475 0 100
Dicloran ( ) 35 125 2.8 30.0 15 62.5
Chlorothalonil ( ) 3.6 10.0 1.0 75.0 0.5 87.5
Mancozeb + metalaxyl ( ) 3.7 7.5 3.6 10.0 0 100
Metiram ( ) 3.7 7.5 3.1 225 2.0 50.0
Vinclozolin ( ) 3.7 75 3.6 10.0 2.7 325
Thiophanate-methyl ( ) 3.9 25 39 25 39 2.5
TCMTB ( ) 4.0 0 0.9 775 0 100
Triforine ( ) 4.0 0 16 60.0 0 100
Mancozeb + benalaxyl ( ) 4.0 0 4.0 0 0 100
Mancozeb ( ) 4.0 0 34 15.0 0 100
Imazalil ( ) 4.0 0 0 100 0 100
Kasugamycin + copper oxychloride ( ) 40 0 4.0 0 0.1 97.5
Etridiazole ( ) 4.0 0 4.0 0 0.4 90.0
Oxycarboxin ( ) 4.0 0 2.7 325 0.7 82.5
Benomy! ( ) 4.0 0 4.0 0 13 67.5
Carbendazim ( ) 4.0 0 4.0 0 16 60.0
Thiabendazole ( ) 4.0 0 4.0 0 25 375
Carbendazim + metiram ( ) 4.0 0 4.0 0 2.8 30.0
Fosetyl-aluminium ( ) 4.0 0 4.0 0 34 15.0
Metalaxy! ( ) 4.0 0 4.0 0 34 15.0
Tribasic copper sulfate ( ) 4.0 0 37 75 3.6 10.0
Propamocarb hydrochloride ( ) 4.0 0 4.0 0 4.0 0
Copper hydroxide ( ) 4.0 0 4.0 0 4.0 0
Control 6.6 0 6.6 0 18 72.7
LSD=0.05° 0.51

! Mycelial brocks were grown on PDA amend with different concentrations (ai) of chemical fungicides for 10 days and mycelial
linear growth rates were counted.

2 Inhibition (%)=(growth on PDA without chemical-growth with chemical)/growth without chemical X 100%.

3 LSD test.

50%
4 14 20%
10 ppm 90%
5 100 ppm 17
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ABSTRACT

Tsai. J. N. %, Ann, P. J.** and Hsieh, W. H.2 2005. Evaluation of fungicides for suppression of three
major wood-decay fungi Phellinus noxius, Rosellinia necatrix and Ganoderma australe in Taiwan.
Plant Pathol. Bull. 14:115-124. (*Plant Pathology Division, Taiwan Agricultural Research Institute,
Wufeng, Taichung, Taiwan; 2Department of Plant Pathology, National Chungshin University,
Taichung, Taiwan; corresponding author: E-mail: pjann@wufeng.tari.gov.tw; Fax: +886-4-23338162)

Phellinus noxius, Rosellinia necatrix and Ganoderma australe are three major woody decay
fungi causing decline of fruit trees and ornamental woody treesin Taiwan. Potato dextrose agar
amended with individual chemical was used to evaluate the effects of different concentrations of
synthetic chemicals on suppression of these three fungi. Among the 46 chemicals tested against P.
noxius, the causal agent of brown root rot disease, 25% propiconazole EC was most effective,
completely inhibiting the mycelial growth at the active ingredient (ai) dosage of 10 ppm. Followed by
5% triadimefon WP, 25% prochloraz EC, 30%TCMTB EC, 84.2% tridemorph, EC and 75% mepronil
WP, which showed completely inhibition at 100 ppm. Bordeaux mixtures (4-4) were also very
effective in inhibiting mycelial growth. Results of pot tests also showed that propiconazole,
triadimefon, prochloraz, mepronil, Bordeaux mixture and phosphorous acid (H,PO,) were effectivein
decreasing seedling decline of sweet apple (Annona squamosa) and loquat (Eriobotrya japonica)
artificially inoculated with P. noxius. Thirty-four chemicals were tested for their effects against R.
necatrix, the causal agent of white root rot disease. The following chemicals were strongly inhibitory
to the pathogen at 10 ppm: propiconazole, 50% benomyl WP, 40% thiabendazole WP, 60%
carbendazim WP, 53% carbendazim + metiram WP, 70% thiophanate-methyl WP, 25% prochloraz EC,
50% prochlorate manganese WP, 40% oxine-copper WP and 40% oxine-copper + copper hydroxide
WP Most chemicals, which were effective against P. noxius, were also effective in reducing the
mycelial growth of G. australe. propiconazole, triadimefon, tridemorph, mepronil, oxine-copper and
oxine-copper + copper hydroxide, at the concentration of 10 ppm completely suppressed the growth of
G. australe. Prochloraz and prochlorate manganese at the same concentration caused 90% reduction
in mycelia growth.

Key words: Tree decline, Phellinus noxius, Rosellinia necatrix, Ganoderma australe, chemical
control.



