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Fig. 1. Effects of treatment of grape vine with 10 g 5% triadimefon + 10 g urea + 10 g CaCO3 for 3 months (Fig. 1B) and
every 3 months for 2.5 years (Fig. 1D) showing numerous new fibrous roots on the basal stem (red circle), whereas the
untreated stems grew poorly after 3 months (Fig. 1A) and 2.5 years (Fig.1C). 
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Table 1. Effect of nitrogen fertilizers on control of brown root rot disease of different species of fruit trees

Treatment 1 % seedlings killed 
Soil pH

Loquat Persimmon Plum Carambora Pear
3 months after inoculation 

Urea 6.0-6.2-6.4 100 50 0 0 0
Calcium nitrate 5.2-5.7-6.4 100 67 33 17 0 
Ammonia sulfate 3.4-3.8-4.2 100 83 17 33 17 
Taiwan fertilizer 3.2-3.9-4.6 100 67 33 50 0 
No. 5 complex
Control (untreated) 5.5 100 67 17 33 17 

6 months after inoculation
Urea 6.0-6.2-6.4 100 100 50 0 0
Calcium nitrate 5.3-5.8-6.3 100 100 100 17 0 
Ammonia sulfate 4.9-4.2-4.3 100 100 83 33 17 
Taiwan fertilizer 3.5-4.0-4.5 100 100 100 50 0 
No. 5 complex
Control (untreated) 5.5 100 100 83 50 17 

LSD0.05
2 0 28.5 32.9 28.5 0

1 For the fertilizer treatment, each pot contained 10 L soil amended with 5 g of fertilizer. 
2 LSD (least significant difference) test.
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Table 2. Effect of soil treatments with fungicides, fertilizers or flooding on survival of Phellinus noxius in diseased loquat
stems 1 buried in the soil

% survival after
Treatment

Concentration
Days Months

Remark 2(g/L siol)
10 20 30 2 4 8 12

5% triadimefon wp 0.4 100 100 100 100 0 0 0 Bacteria
5% triadimefon wp 2.0 100 100 100 100 0 0 0 Bacteria
25% prochloraz EC 0.4 100 100 100 75 0 0 0 Tricoderma
25% prochloraz EC 2.0 100 100 100 60 0 0 0 Tricoderma
Urea 0.4 100 100 12 0 0 0 0 Bacteria
Urea 2.0 0 0 0 0 0 0 0 Bacteria
CaCO3 2.0 100 100 100 60 20 0 0 Tricoderma
Cattle manure 20.0 100 100 100 100 75 60 30
Flooding 0 0 0 0 0 0 0
Control 100 100 100 100 60 60 45
1 Loquat stems, 2-2.5 cm in diameter and 7-10 cm long, were artificially inoculated with Phellinus noxius for 3 months. 
2 Microbes colonized on infected stem tissues.

Table 3. Control of brown root rot of grapes in a field in Shuili, Natou (1999-2002)

Diseased plants/tested plants after (incidence)
Treatment 1 6 months 2.5 years Stem diameter 2 (cm)
10 g urea + 10 g CaCO3 + 10 g 5% triadimefon 0/60    (0%) 0/60      (0%) 3.3-4.3-5.2
10 g urea + 10 g CaCO3 + 10 g prochloraz 2/55 (3.6%) 2/55   (3.6%) 3.2-4.4-4.9 
Control 2/42 (4.8%) 6/42 (14.3%) 3.3-4.0-5.0
1 Chemicals and fungicide were dissolved in 1 L water and applied to the soil-surface of each tested plant every 3 months.
2 Diameter of basal stem of each plant was measured at 1 m above soil level. 
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ABSTRACT

Tsai, J. N.1, 2, Hsieh, W. H.1, and Ann, P. J.2, 3 2008. Effects of nitrogen fertilizers and chemical

fungicides on control of brown root rot of tree fruits and grapes caused by Phellinus noxius. Plant

Pathol. Bull. 17: 119-126. (1 Department of Plant Pathology, Chung-Hsing University, Taichung,

Taiwan; 2 Plant Pathology Division, Agricultural Research Institute, Council of Agriculture, Wufeng,

Taichung, Taiwan; 3 Corresponding author, E-mail: pjann@wufeng.tari.gov.tw)

Brown root rot caused by Phellinus noxius is a serious disease of more than hundred species of

woody plants in Taiwan. Pot trials were carried out to determine the effects of different types of

nitrogen fertilizers on disease development, 2-3-year-old fruit seedlings, of loquat, persimmon, plum,

carambora and pear were artificially inoculated with P. noxius and planted in pot soil (pH 5.5),

amended with urea (1 g/L soil), calcium nitrate (0.5 g/L soil), ammonia sulfate (0.5 g/L soil) or Taifei

complex No. 5 (16-8-12) (0.5 g/L soil). Results showed that all of the inoculated loquat and

persimmon seedlings were killed by P. noxius within 3 and 6 months, respectively for all treatments,

whereas none of the pear and carambora seedlings were killed by the pathogen in the urea treatment

after inoculation for 6 months. Another study was conducted to determine survival of P. noxius in

infected stems of loquat buried in soil amended with fungicides, fertilizers, or by flooding. Results

showed that treatment of soil with urea at 2.0 g/L soil or flooding of soil for 10 days completely

eliminated the pathogen in the stems. For fungicide-amended soils, both 5% triadimefon and 25%

prochloraz at 0.4-2 g/L soil could completely kill the pathogen 4 months after treatment. A field trial

was carried out on 3-5 year-old grapes in a field naturally infested with P. noxius in Shuili, Nantou.

Results showed that soil drenching every 3 months with the solution containing 10 g 5%

triadimefon+10 g urea+10 g CaCO3 in 1 L of water was the most effective treatment with no infected

grapevines developed in all the 60 plants after treating for 2.5 years. In contrast, 6 of 42 (14.3%)

tested plants in the untreated control were killed by P. noxius in 2.5 years.

Key words: Brown root rot, Phellinus noxius, nitrogen fertilizers, urea, flooding, fungicides, disease

control. 


