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ABSTRACT

Mani, A., and C. L. Sethi, 1984. Some characteristics of culture filtrate of Fusarium
solani toxic to Meloidogyne incognita. Nematropica 14:121-129.

The toxic principle in the culture filtrate (CF) of Fusarium solani (Mart.) Sacc. is
thermostable and also independent of the pH of CF. The inhibitory effect of CF was
due to fungal toxin and unused residues of sugar and salts present in CF. Among the
sugar and salts tested, potassium chloride and ferrous sulphate showed maximum
inhibitory effect after 48 hr of exposure. The fungal toxin was water soluble.
Additional key words: culture filtrate, toxin.

RESUMEN

Mani, A., y C. L. Sethi. 1984. Algunas caracteristicas dec los filtrados de cultivos de
Fusarium solani téxicos al Meloidogyne incognita. Nematropica 14:121-129.

El principio téxico de los filtrados de cultivos de Fusarium solani (Mart.) Sacc. es
termoestable e independiente de su pH. El efecto inhibitorio de dichos filtrados es
debido a la toxina fungosa y a los residuos no usados de azticares y sales presentes en
los mismos. De los aziicares y sales probados, cloruro de potasio y sulfato ferroso
mostraron el médximo efecto inhibitorio después de 48 horas de exposicion. La toxina
fungosa es soluble en agua.

Palabras claves adicionales: filtrados de cultivos, toxina fungosa.

INTRODUCTION

The culture filtrates (CFs) of Fusarium oxysporum Matuo and Sato
and Fusarium solani (Mart.) Sacc., have been found to have adverse
effects on hatch and mobility of Meloidogyne incognita (Kofoid & White,
1919) Chitwood, 1949, which were attributed to factors like low pH and
toxins produced by the fungal pathogens during their initial growth
period (5, 6). Since earlier studies suggested that CF of F. solani was more
potent than that of I. oxysporum f. sp. ciceri in inhibiting nematode
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activities (5), CF of F. solani alone was selected for the present investiga-
tions. However, before starting the isolation and identification of toxin(s)
from CF, a series of experiments were carried out to study the properties
of CF and confirm the production of toxin(s) by F. solani. Results of these
tests are reported below.

MATERIALS AND METHODS

The CF was obtained by growing F. solani on Czapek’s liquid medium
(4) for 15 days at 28 = 2 C in an incubator. The filtrate thus collected
was passed through Whatman® No. 42 filter paper to remove mycelial
fragments. The pH of the CF was found to be 5.8 and it was neutralized
with the addition of 0.45 ml of 2N NaOH to 120 ml of CF to obtain a pH
level of 7.1. The CF was tested against second-stage juveniles of M. incog-
nita in 5-cm-diam Petri plates. The CF was diluted to 10, 20, 40, and 80 %
concentrations and tested for toxicity (evaluated in terms of nematode
mobility) at 4, 8, 24, and 48 hr intervals. Four CFs were tested in this
manner: (i) unneutralized CF boiled for 5 min; (ii) unneutralized CF
autoclaved for 25 min at a pressure of 1.05 kg/cm?; (iii) neutralized CF;
(iv) fresh, unboiled, unautoclaved, and unneutralized CF which served
as a control.

The CF and autoclaved Czapek’s liquid medium were dialyzed sep-
arately for 3 hr against tap water by changing water every 45 min. The
dialyzed solutions were collected and tested for toxicity along with the
sterilized but undialyzed Czapek’s liquid medium at concentrations of
20 and 40%. A sugar and 5 salt solutions, the components of Czapek’s
liquid medium, were prepared individually at the same concentration as
in the medium and tested for toxicity to find out their individual effects.

The CF was added to 15-cm-diam Petri dishes and left for 18 hr in a
freezer, after which the frozen s'ample was dried under vacuum at —40 C.
The residue in the Petri dishes was dissolved in 5 ml of distilled water
and different concentrations were prepared and tested for toxicity.

All data were subjected to analysis of variance following standard
statistical procedures (8). Differences between means were evaluated for
significance following a modified Duncan’s multiple range test (8).

RESULTS AND DISCUSSION

A steady decrease in juvenile mobility was observed with increase in
concentration and period of exposure to untreated CF. Mobility was
zero at concentrations of 40% and above after 48 hr of exposure (Table
1). The results of this experiment are in agreement with the earlier find-
ings (2, 8, 7) regarding the effects of concentration and period of exposure
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to CF on the mobility of M. incognita. The toxic principle(s) present in
CF responsible for larval immobility was not affected by either boiling or
autoclaving (Tables 1 and 2). In fact, the effect of boiled and autoclaved
CFs was expressed even earlier than the unboiled/unautoclaved CFs, as
24-hr exposure caused significant reduction in larval mobility. The test
carried out with neutralized CF indicated that acidic pH was not re-
sponsible for toxicity (Table 2), contrary to the reports that, besides
toxins, low pH was one of the possible factors responsible for the in-
hibitory effect of CF of fungi (1, 2, 8). In the present study, the neutral-
ized CF showed the same effect observed without neutralization. The
above results indicate the toxic principle of CF was thermostable and
also independent of pH.

Observations on the effect of dialyzed CF revealed that immobility

Table 4. Effect of individual chemicals of Czapek’s medium on mobility
of second-stage juveniles of Meloidogyne incognita.?

Concen- % mobility at different time
tration intervals (hrs)
Chemicals (%) 4 8 24 48 Mean
Check (Water) 100a 100a 99a 99 a 99 a
Sucrose 3.00 96 b 94 b 90d 88 ¢ 92 ¢
Sodium nitrate 0.20 99 a 98a 95¢ 94 b 96 b
Dipotassium 0.10 99 a 98a 95bc 95 b 97 ab
hydrogen
phosphate )

Magnesium 0.05 100 a 99a 98ab 97ab 99 ab
sulfate

Potassium 0.05 95 b 84c¢ 82e¢ 80d 85 d
chloride

Ferrous 0.001 89 ¢ 86c 83e 81d 85d
sulfate .........................

Mean 97 94 92 91

“Data in columns followed by the same letter and data in rows under-
scored by the same line are not significantly different (P=0.05) according
to Duncan’s multiple range test; each value is the mean of three replica-
tions.
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rate at the 40% concentration was reduced to half compared to un-
dialyzed CF at that concentration (Table 38), which indicated that the
activity of CF was due to toxin(s) as well as unused residues of sugar and
salts present in CF. Sterilized Czapek’s liquid medium also affected the
mobility of larvae, but to a lesser extent than control CF (Table 3).
Larvae continued to be mobile even at 409 concentration after 48 hr of
exposure to sterilized and dialyzed Czapek’s liquid medium. 1t suggested
that the dialyzed medium was non-toxic to larvae as a result of removal
of sugar and salts during the process of dialyzation. The above results
suggest that sugar and salts present in liquid medium and a toxic sub-
stance produced by F. solani in culture medium are responsible for the
inhibition of nematode activity.

Among the sugar and salts tested, 0.05% potassium chloride and
0.001% ferrous sulfate caused 20 and 19% larval immobility, respectively
after 48 hr, whereas 0.05% magnesium sulfate exhibited only 3.0%
toxicity. The toxicity of chemicals tested were, in descending order:
ferrous sulfate, potassium chloride, sucrose, sodium nitrate, dipostassium
hydrogen phosphate, magnesium sulfate, water (Table 4).

Toxicity tests carried out with the residue obtained from freeze-dried
samples of CF revealed that larval mobility rate was decreased with in-

Table 5. Effect of freeze-dried residue of Fusarium solani culture filtrate
on mobility of second-stage juveniles of Meloidogyne incognita.z

% mobility at different time intervals

Concentration (hrs) .

(%) 4 8 24 18 Mean
Check (Water) 100 a 100 a 99 a 99 a 99 a
0.2 100 a 100 a 99 a 96 b 99 a
0.4 98 b 98 b 97 b 89 ¢ 95 b
0.6 97 bc 95 ¢ 93 ¢ 87 cd 93 bc
0.8 97 bc 95 ¢ 91 c 83 d 91 ¢
1.0 96 bc 9 c 90 ¢ 76 e 89 ¢
2.0 95 ¢ 92 ¢ 90 ¢ 69 { 86 cd
Mean 97 96 94 85

“Data in columns followed by the same letter and data in rows under-
scored by the same line are not significantly different (P =0.05) according
to Duncan’s multiple range test; each value is the mean ol three replica-
tions.
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crease in concentration of residue and length of exposure period (Table
5). The toxic principle is apparently water-soluble.

~
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