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Abstract

Culture filtrates of Trichoderma spp. inhibited the linear growth
of both Sclerotium cepivorum and Fusarium oxysporum f. sp. cepae.
Also, the culture filtrates of T.harzianum altered the mycelial permeabili-
ty of S. cepivorum more than F. oxysporum f. sp. cepae.

Amount of total free amino acids increased in onion plants infect-
ed'with S. cepivorum or F. oxysporum f. sp cepae and also when plants
were treated with Trichoderma spp. in the presence of one of the two
pathogens. The same trend was observed with respect to amount of
free phenols, while the same treatments reduced the amount of total
carbohydrates and total phenols.

INTRODUCTION

Onion ( Allium cepae L. ) is attacked by several soil-borne fungi, under Egyp-
tian conditions, such as Fusarium oxysporum f. sp cepae and Sclerotium cepivorum
which cause basal rot and white rot diseases, respectively (Hanna 1990).

It was reported that some Trichoderma spp. produced antibiotics against soil
fungi that cause diseases such as T. harzianum and T. longibrachiatum (Abd El-Moity
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and Shatla 1981 and Michail et al . 1988).

Sterilized culture filtrates of T. harzianum and / or T. longibrachiatum affect-
ed mycelial growth, mycelial dry weight, sporulation, spore germination and myce-
lial cell wall permeability of several soil-borne fungi (Gaumann 1958, Pellizzari et
al. 1970, Abd El-Moity and Shatla 1981, Emam 1982 and Michail et al. 1988).

Sirry et al. (1979) showed that bulbs of Giza 6 cultivars infected with S. ce-
pivorum contained lower amounts of total and reducing sugars, total and conjugated
phenols, while amino acids contents were greater than that in healthy ones.

Zahra (1984) reported that onion bulbs infected with F. oxysporum f. sp. ce-
pae contained lower amounts of total, reducing, non-reducing sugars and total amino
acids, but showed an increase in free and conjugated phenols compared with healthy
ones. Also, the same trend was observed by Ramadan (1986) in case of onion bulbs
infected with F. oxysporum f. sp. cepae.

Thus, the present investigation was carried out to study the effect of 7. har-
zianum and its filtrate on growth, permeability of mycelial cells of two pathogenic
fungi of onion. The effect of soil application of Trichoderma spp. on chemical compo-
nents of onion bulbs infected with white rot and basal rot pathogen was also investi-
gated.

MATERIALS AND METHODS

1. Efffect of sterilized culture filtrates of Trichoderma spp. on
the linear growth of S.cepivorum and F.oxysporum f. sp. ce-
pae.

Two Trichoderma spp. namely, T. harzianum and T. longibrachiatum
were used to study the effect of their sterile culture filtrates on the growth of S.
cepivorum and F. oxysporum f. sp. cepae, previously isolated from onion plants
(Hanna 1990). Culture filtrates of both T. harzianum or T. longibrachiatum were ob-
tained according to Abd El-Moity (1976) and were centrifuged for 15 minutes at
3000 rpm. and sterilized by autoclaving at 121°C for 20 minutes or using sintered
glass filter G5. Sterilized culture filtrates were added to each Petri dish containing
Gliotoxin fermentation medium at the rate of 10, 20 and 30% of the medium before
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solidification. Filtrate free from Gliotoxin fermentation medium was used as control.
Equal discs (4 mm in diameter) of each of S. cepivorum or F. oxysporum f. sp. cepae
were transferred to the plates under aseptic conditions after solidification of the
medium in five replicated series. The plates were incubated at 20°C for S. cepivor-
um and 25°C for F. oxysporum f. sp. cepae. Growth was recorded when mycelium
covered the surface of the medium in the control.

2 . Effect of T.harzianum filtrates on the permeability of the
mycelial growth of S. cepivorum and F. oxysporum f. sp.
cepae:

Conical flasks (125 ml), each containing 50 ml Gliotoxin fermentation liquid
medium, was used. Culture filtrate of T. harzianum previously sterilized by sin-
tered glass G5 was added to the medium at the rate of 30% (V/v) (Abd-El-Moity
1976). Equal discs (4mm in diameter) of each of S.cepivorum or F. oxysporum f. sp.
cepae were inoculated in each conical flask and then incubated at 20°C and 25 o¢,
respectively, for 7 days. After the incubation period of the two fungi, conduction of
the solution was measured periodically at one hour interval during the experiment
using a conductivity bridge according to Elnaghy and Heitefuss (1976). One ml chlo-
roform was added to each flask and total leakage was measured. Results were ex-
pressed as u mhos/g fresh weight.

3. Effect of Trichoderma spp. application on chemical components
of onion bulbs diseased with white rot and basal rot disease:
Extraction:

Two-gram samples of onion bulbs "improved Giza 6 cultivar" from each par-
ticular treatment of field experiment previously prepared by Abou-Zaid et al.
(1991) were cut into small portions and immediately stored in brown bottles con-
taining 30 ml of 95% ethanol. Bottles were kept in darkness at room temperature
for four months. Ethanolic extracts were dried by air current using electric fan,
then quantitiatvaly transferred to 5 ml 50% isopropanol and stored in vials at 1°C

(Awad 1980).

Determination:

All isopropanol alcoholic extracts were used for determination of carbohy-
drates, total free amino acids and phenols.
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1. Determination of carbohydrates:

Total and reducing carbohydrates were determined colourimetrically using
picric acid method as described by Thomas and Dutcher (1924). The carbohydrates
contents were determined as mg glucose/100g fresh matter. The difference be-
tween the total soluble and reducing carbohydrates is the value of non-reducing car-
bohydrates.

2. Determination of total free amino acids :

Quantitative determination of total free amino acids in sample extract was
made according to Rosen (1957). The amount of total amino acids was calculated as
glycine.

3. Determination of phenolic compounds:

Free, conjugated and total phenols were determined using the colourimetric
method of folin Ciocalteau phenol reagent according to Snell and Snell (1953).

The difference between the total and free phenols is the value of conjugated
phenols. The concentration of phenols was calculated as mg catechol.

RESULTS AND DISCUSSION

Culture filtrates of T. harzianum and T. longibrachiatum, sterilized either by
filtration through sintered glass G5 or by autoclaving, inhibited the growth of S. ce-
pivorum and F. oxysporum f. sp. cepae (Table 1). It is also clear that, increasing the
concentration of culture filtrate from 10 to 30% resulted in reducing the mycelial
growth of the two pathogenic fungi. Also, differences were significant between the
two methods used (Table 1). These results are similar to those reported by Abd Ei-
Moity and Shatla (1981) indicating that filtrates of T. harzianum sterilized by vari-
ous methods showed different effects on mycelial growth of S. cepivorum.

The permeability of S. cepivorum and F. oxysporum f. sp. cepae mycelium was
tested and data were tabulated in Tables (2 and 3).

Leakage of electrolytes from S. cepivorum and F. oxysporum f. sp. cepae,
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during incubation period at room temperature (25-27°C), showed that culture fil-
trates of T. harzianum increased cell permeability of S. cepivorum from 40.0 at
zero time to 87.5 after 8 hours, while it was 75.5 for F. oxysporum f. sp. cepae at
8 hours. Changes in permeability might be due to the action of substances in culture
filtrate of T. harzianum. Impairment of permeability would greatly influence the
physiological function of the cells. These data are in accordance with those men-
tioned by other workers ( Gaumann 1958, Elnaghy and Heitefuss 1976 and Emam
1982).

Changes in chemical components of onion bulbs associated with white rot and
basal rot diseases of onion in presence or absence of Trichoderma were studied to
determine total free amino acids, carbohydrates and phenol components. Results ob-
tained showed an accumulation of amino acids in plant tissues infected with both S.
cepivorum and F. oxysporum f. sp. cepae when compared with total amino acids in
control treatment and inoculation with Trichoderma spp. only (Table 4). Invasion of
the host tissues with the aforementioned pathogens caused degradation of reducing
and non-reducing sugar contents, thus decreasing the amount of total sugar. On the
other hand, the control treatment or treated with Trichoderma spp. showed high
amount of total carbohydrates compared with diseased plants (Table 4). This finding
supported the results obtained by Sirry et al. (1979), Zahra (1984) and Ramadan
(1986).

Application of Trichoderma spp. to soil containing either S. cepivorum or F.
oxysporum f. sp. cepae resulted in onion bulbs containing total phenols lower than
diseased plants, but was higher than control. Such difference might be due to accu-
mulation of phenols in tissues nearby cells invaded by the pathogen. In this respect,
Goodman et al. (1967), El-Shabrawy (1978) and Ramadan (1986) reported similar
results.
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