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Table 2. Effects of seven nitrogen sources on the forming of nematode-trapping structures of five nematode-trapping fungi

Number of isolate NaNO3 (NH4)2HPO4 NH4NO3 NH4H2PO4 (NH4)2SO4 NH4Cl Urea(CO(NH2)2) control

C-261 2 3

EG-41 3 3 3 3 3

SJ1 4 3

C-451 5

C-491 6

1. C-26, Monacrosporium eudermata ; EG-4, Arthrobotrys cladodes ; SJ, A. musiformis ; C-45, M. ellisosporum ; C-49, Dactylaria
brochopaga

2. without nematode-trapping structure
3. adhesive nets
4. adhesive nets ,and showed no nematode-trapping ability
5. adhesive knobs
6. constricting rings

Fig. 2. The growth rate of five nematode-trapping fungi under
different temperature C-26, Monacrosporium eudermata ;
EG-4, Arthrobotrys cladodes ; SJ, A. musiformis ; C-45, M.
ellisosporum ; C-49, Dactylaria brochopaga

Table 1. The occurrence rate of nematode-trapping fungi
isolated in Taiwan

Nematode-trapping fungi No. of sample
Percentage

(%)

Arthrobotrys cladodes 11 21.57
A. conoides 1 1.96
A. dactyloides 1 1.96
A. musiformis 5 9.80
A. oligospora 1 1.96
Dactylaria brochopaga 2 3.92
D. haptotyla 2 3.92
D. psychrophila 1 1.96
Dactylella megalospora 3 5.88
Monacrosporium ellipsosporum 11 21.57
M. eudermata 13 25.49

Total 51 100.00
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Fig. 3. Effects of different concentrations of sucrose and NaNO3 on the trapping ability of five nematode-trapping fungi to
Aphelenchoides besseyi ; C-26, Monacrosporium eudermata ; EG-4, Arthrobotrys cladodes ; SJ, A. musiformis ; C-45, M.
ellisosporum ; C-49, Dactylaria brochopaga

Table 3. The percentages of the carbon and nitrogen sources
of five organic amendments in the test

Nutrient Carbon Nitrogen C / N ratio

Soybeans meal 93.0% 6.00% 15.50
Rapeseed meal 48.4% 5.00% 9.68
Peanut meal 52.4% 5.50% 9.53
Treacle 43.5% 1.25% 34.80
milk powder 35.7% 26.50% 1.35
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Table 4. Effects of nematode-trapping fungi with different organic amendments on the control of root-knot nematode
(Meloidogyne incognita) in water spinach pot tests 

Dry shoot weight Dry root weight No. of juvenile
Nutrient No. of galls of plant of plant of root-knot

(g) (g) nematode

Carbonfuran milk powder 5.8 a 1.178 a 0.448 abc 0.2 a
Soybeans meal milk powder 11.0 ab 3.505 d 0.528 c 1.0 a
Rapeseed meal milk powder 16.0 ab 2.723 bc 0.350 abc 20.3 bcd
Peanut meal milk powder 6.0 a 2.704 bc 0.322 abc 14.8 abc
Treacle milk powder 22.5 ab 2.360 b 0.434 abc 27.8 cd
0.5% maltose & 0.2% NaNO3 milk powder 9.0 ab 1.224 a 0.255 a 3.8 a
Soybeans meal milk powder C-261 7.0 a 2.957 c 0.261 ab 2.5 a
Rapeseed meal milk powder C-261 12.8 ab 1.638 a 0.240 a 2.6 a
Peanut meal milk powder C-261 17.3 ab 3.483 d 0.526 c 6.0 ab
Treacle milk powder C-261 19.2 ab 1.705 a 0.276 abc 3.0 a
0.5% maltose & 0.2% NaNO3 milk powder C-261 20.8 ab 1.649 a 0.457 abc 2.8 a
C-261 19.4 ab 1.549 a 0.510 bc 1.2 a
only Meloidogyne incognita 24.6 b 1.470 a 0.799 d 35.6 d
check 1.511 a 0.903 d
1. C-26, Monacrosporium eudermata
2. Means followed by the same letter within columns are not significantly different according to Duncan's multiple test (p = 0.05)
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ABSTRACT

Lin, C. Y.1, Tsay, T. T.1,2, 2004. Effects of carbon and nitrogen sources on the trapping ability of nematode-
trapping fungi. Plant Pathol. Bull. 13: 309-316. (1. Department of Plant Pathology, National Chung-Hsing
University, Taichung, Taiwan, R.O.C., 2. Corresponding author, Email: tttsay@mail.nchu.edu.tw; Fax:
886-4-22876712)

Sixty one rhizosphere soil samples from various crops in Taiwan were collected and nematode-trapping
fungi were isolated by sprinkling methods. The soil pH value, soil texture, and the quantity of soil organic
substrates of each soil sample were analyzed to investigate the relationships between environmental factors
and the occurrence of nematode-trapping fungi. Nematode-trapping fungi were found in 68.85% of soil
samples. The nematode trapping-fungi were present in soil samples containing organic substrates higher
than 4%. The best growth temperature of these five nematode-trapping fungi, Arthrobotrys cladodes, A.
musiformis, Dactylaria borchopaga, Monacrosporium eudermata and M. ellipsosporium were 28 and the
optimal pH value for growth was ranged from 5 to 9. It was found that net-forming fungi grew faster than
knob-forming and ring-forming fungi. Adjusted the nitrogen source in Czapek's medium to 1%, all these
five nematode-trapping fungi grew slower. M. eudermata showed the best trapping ability (50%) to
Aphelenchoides besseyi on the Czapek's medium with 0.5% maltose and 0.2% NaNO3. However, nematode
trapping ability would be reduced when carbon source increased to 3% or when either carbon or nitrogen
source were lowered under 0.2%. In the green house tests, mixtures of organic substances and milk powder
were adjusted to 2.5 C/N ratio, then served as the nutrient source for M. eudermata, which was used as a
biological control agent of Meloidogyne incognita. The treatment of a mixture of soybeans meal, milk
powder and M. eudermata showed significant results on controlling of Meloidogyne incognita.

Key words : biological control, Meloidogyne incognita, nematode trapping-fungi


