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ABSTRACT

Crude extracts of thym plants (Thymus vulgaris L.) and pepperment plants
(Mentha piperita L.) were evaluated as antifungal on the mycelial growth, spore
germination and disease severity of Bofrytis fabae Sard, the causal pathogen of
chocolate spot disease of faba bean i vitro and in vivo. Three concentrations 25, 50
and 100% were used from the tested plant extracts. Thym plant extracts were more
effective than pepperment on inhibiting mycelial growth and spore gemmination. The
efficiency of the tested extracts as antifungal were decreased with dilution. The same
trend was found in vivo. Thym plant extract was more effective than that of
pepperment plant extracts on reducing disease severity percentages on faba bean.
Increasing concentrations of the tested extracts caused significant reduction in
disease severity.
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INTRODUCTION

Chocolate spot disease causing great fosses in faba bean vield and
serious damage to the crop especially in the Northern parts of Delta, Egypt
under low temperature and highly humidity (Mahmoud, 1985 and Abou- Zeid
and Mohamed 1987). The significance of chocolate spot disease is related to
its severity and the timing of infection. The highest infection with chocolate
spot disease can cause 50% yield reduction of faba bean if infection occurs
early in the growing season (Mansfield and Deverall, 1974 and Harrison,
1980).

Chemical control is the most widely used means of controliing
chocolate spot disease in faba bean and led to many problems, according to
the interaction of their residue with biological systems in the environment
(Elliott and Whiftington, 1980, Mamluk et al, 1989 and Abocu-Zaid et a/,
1990}.

The modemn trends were directed to study the effect of various
natural substances against some pathogens caused plant disease. The
medicinal and aromatic plants as antifungal were also documented (Saksena
and Tripathi, 1587, Agha, 1992; zedan et al, 1994 and Sivropoulou et al,
1995).

Heweidy ef al,1997 tested the agueous extracts of garlic and henna
against Botrylis fabae Sard, the causal pathogen of chocolate spot disease
on faba bean. /n vitro test showed that both extracts had positive effect on
reducing mycelial growth and spore germination. The in vivo test gave the
same results.

The essential oiis of Thymus vuigaris and T. capitatus have fungicidal
activity due to thymol oil against soif borne fungi, Rhizoctonia solani, Pythium
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ultinum and Fusarium solani and also post harvest phytopathogens, Botrytis
cinerea and Penicillium italicum (Arras et al,1995: zambonelli et a/., 1996
and Eloff, 1998).

Mekuria et al,, 1998 studied the antifungal nature of ethanolic extracts
from 18 bryophytes species in vitro. Bioassays indicated that extracts from
Bazzania lrilobata, Diplophyllum albicans and Sphanum quinquefarium
caused the greatest inhibition (? 50% ) of mycelial growth of Bofrytis cinerea
and Afternaria sofanj.

Ismail, (1998) found that the agueous extracts of eucaluptus, salinin
and acacia plants as soil drench decreased the percentage of damping-off
and root rot diseases of tomato seedlings.

This study was carried out to evaluate the effect of thym and
pepperment plant extracts on the mycelial growth, spore germination of
Botrytis fabae in vitro and disease severity on faba bean plants under green
house conditions .

MATERIALS AND METHODS

A virulent isclate of Botrytis fabae previously isciated from faba bean
leaves was obtained from Legume Dis. Res. Dept. Plant Pathol. Inst. ARC.
Giza. Fungal culture was grown on PDA medium for further studies.

1- Plant materials:

Extracts of two medicinal aromatic plants Thym (Thymus vulgaris L.)
and pepperment {Mentha piperita |.) were tested for their antifungal activity..
The tested plants were provided by the Department of Aromatic plants {ARC)
Alexandria.

2- Preparation of crude extracts:

Samples of 50 gm of air dried plants were ground and soaked in 100
mi sterilized distilled water for 24 hrs. the extracts were filtered through tow
layers of sterilized cheese cloth. The supernatant were centrifuged at 4000
rom for 20 min. The yielded exiracts were sterilized through centered glass
(G4) to be used in further studies.

3-Effect of crude extracts of thym and pepperment on B. fabae in vitro.

The concentrations 25, 50 and 100% of thym and pepperment
extracts were prepared by adding suitable amount of sterflized distilled water
to the crude extracts of either thym or pepperment (v/v). Two ml of each
tested concentration were added to PDA medium in Petri dishes before
solidification. inoculation was done with fungal discs, 5 mm in diameter
obtained from 8. fabae 7 days old culture. Four replicates were used for each
tested concentration.

Another group of PDA plates free from plant extracts, inoculated with
the fungus as check treatment. All plates were incubated at 20 °C for 7 days.
Linear growth was recorded. The percentages of reduction in the mycelial
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growth were calculated. The obtained data were statistically analyzed,
according to Snedecar and Cochran, (1967).

4- £ffect of crude extracts of thym and pepperment on B, fabae spore
germination:

Three concentrations of gither thym or pepperment piant extract (25,
50 and 75 %) were used to test their antifungal effect on spore germination of
B. fabea. Spore suspension was adjusted with the haemocytometer to
contain 15x10° spores/iml from 12 days old B. fabae cultures. A suitable
amount of the spore suspension was pigtetted on 4 repiicates of germination.
A suitable amount of each tested concentration was separately added.
Sterilized distilled water was used in the control slides. The slides were
incubated at 20 °C for 12 hrs. spore germination was determined.

5- Green house experiment:

Seeds of faba bean Gize 843 cv. were sown in pots, 25 ¢m in
diameter, each planted with 5 seeds. The growing plants 60 days old, grown
plants were sprayed with either thym or pepperment plant extract. 8. fabae
spores obtained from 12 days old culture grown on PDA medium. Spores
were separated using a brush with sterilized distilled water and counted by a
haemocytometer then adjusted to 15x10* spores/ml and used immediatety for
artificial inoculation.

The extracts of thym or pepperment at three concentrations (25,50
and100%) were separately spread on faba bean plants a day before
inoculation with spore suspension of B. fabae. Another set of 4 pots was only
inoculated with the spore suspension and served as check treatment. All
treated plants were covered with plastic bags for 24 hrs. to maintain suitable
humidity around the plants, then kept under green house conditions. Ali
plants were examined after 7 days, disease severity was determined
according to Horsfall and heuberger, (1942).

Data were statistically analyzed as Randomized Complete Block
Design suggested by Sndecor and Cochran (1967). Least significant
difference (L.S.D. at 5% probability) was used to compare between treatment
averages.

RESULTS AND DISCUSSION

1- Effect of aqueous extracts of thym and peppermenton 8. fabae in
vitro:
a- Mycelial growth:

The antifungal properties of two aqueous plant extracts (thym and
pepperment) against 8. fabae were evaluated in vitro. Data in Table {1)
showed that thym or pepperment extracts exhibited a variable degree of
+ antifungal activity against B. fabae. The reduction in the mycial growth ranged
from 62.77% to 12.21%. The efficiency of thym and pepperment aqueous
extracts as antifungal decreased with dilution. Data also showed that thym
extract was more effective as antifungal against 8. fabae than pepperment.
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Effect of thym extracts may be attributed to the antifungal activity of the
natural components, i.e. thymol (Muller-Riebau et al,1995) galiic acid
(Cowan, 1899) and phenolic alcohol, polyphenols and flavones (Vokou et
al,1984). At the same time, efficiency of pepperment extracts may be due to
its chemical compounds, menthol and terpenoid (Hammer ef af,,1999).

Table (1): Effect of different concentrations of either thym or
pepperment plant extract mycelial growth of 8. fabae.

Reduction in mycelial growth (%}
Treatment Concentration
100 50 25
¥m 62.77 24.07 18.51
Pepperment 42.49 18.31 12.21
ontrol 0.0

L.5.D. at 5.% for treatments (T) :2.89
Conc. {c): 2.36
_TxC 14,09

b- Spore germination:

Data in Table (2) showed significant reduction in spore germination of
B. fabae altributed to the inhibitory effect of the concentrations of thym and
pepperment plant extracts. The lowest percentage of spore germination was
obtained at 75% of thym (8.99%). The efficiency of thym and pepperment
agueous extracts as antifungal decreased -with diiution. All the tested
concentrations significantly reduced spore germination of B. fabae compared
with the control. Muller- Riebau et al, (1995) and Zambonelli et a/.,{1996}
found that the essential oil of thym had strong antifungal activity against soil
borne fungi. This fungicidal activity due to thymol compound. Antonov et
al,(1995) tested the effects of 21 plant exiracts on conidium germination and
germ tube growth of B. cinerea. The most effective extract was thym oil which
completely inhibited conidial germination and germ tube growth at the owest
concentration (0.1%).

Table (2); Effect of three concentrations of either thym or pepperment
plant extracts on spore germination of B. fabae.

Spore germination (%)
Treatment Concentration
75 50 25

Thym 8.99 38.11 40.03
Pepperment 12.05 24.39 43.22
IControl 74.29
L.S.D. at 5.% for treatments (T) 13.32

Conc. (c): 2.46

TxC 14,71

2- Greenhouse experiment:

Data in Table (3) showed that all treatments with the three tested
concentrations of thym and pepperment plant extracts reduced disease
severity compared with control 66.94%. Increasing concentration of thym or
pepperment led to decrease the percentage of disease severity and
differences between infested control and all treatments were significant.
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Table {3): Effect of thym and pepperment aqueous extracts on severity
of chocolate leaf spot disease of faba bean under
greenhouse conditions.

Disease severity (%)
Treatment Concentration
100 50 25

Thym 17.16 27.27 31.486
Pepperment 22.03 24.08 33.9
Control 66.94
L.8.D. at 5.% for treatments (T) 12.24

Conc. {¢): 1.82

TxC 1316

These results are in agreement with that reported by Heweidy et
al,{1997}. They found that the agueous extracts of gariic and henna reduced
disease severity of chocolate spot disease on faba bean plants but the
fungicide ronilan was more effective than them. Hassanein and Eldoksch,
(1997) reported that thym, pepperment and carawy oils showed high
antimicrobial activity against Agrobacterium tumefaciens, Pseudomonas
solanacearum and Erwinia carctovora in vitro and in vivo. Arras ef
al.(1995) found that thym essential oil inhibited the growth of postharvest
pathogens B. cinerea and Penicillium italicum on peel and orange fruits.

Generally, it could be concluded that natural extracts of different
aromatic and medicinal plants exhibited antifungal activity against faba bean
chocolate spot disease. However, further experiments are needed in this
field.
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