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Abstract

The numbers of microflora in the phylloplane of the moderately
by susceptible cultivar (Giza 3) were greater than in the resistant entry
(ILB 938). About 22% of the bacteria isolated in case of the resistant
entry and 6% of those in the phylloplane of the moderately susceptible
cultivar were antagonistic to Botrytis fabae.

Percentage of inhibition area/plate was higher for fungi from the
resistant entry ILB 938 (20.67%) compared with those from the moder-
ately susceptible cultivar, Giza 3 (10.11%).

It was found that size of the B. fabae spots was reduced as a re-
sult of treatment with some isolated antagonistic bacteria (Bacillus spp.)
after 2 and 4 days incubation period. However, diameter of the choco-
late spots was larger after 6 days compared with the control.

INTRODUCTION

Faba bean is subject to many diseases in Egypt, the most important of these is
chocolate leaf spot caused by Botrytis fabae Sard. (Mohamed 1982). Several meth-
ods of control were attempted including agricultur'al practices, chemical control and
breeding for disease resistance (Khalil et al. 1984).

Numerous faba bean entries were, therefore, tested for their reaction to
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chocolate leaf spot and few were resistant under natural infection in the field and
artificial inoculation in the greenhouses. Nature of disease resistance was studied
including the role of the microorganisms in the phylloplane of faba bean leaves
(Hanounik and Hassanein 1986, Omar et al. 1989 and Habib 1990).

The present study was designed to determine the role of microorganisms in
the phylioplane of leaves in two faba bean cultivars differing in their reaction to the
chocolate leaf spot organism. Studies were carried out in vitro on artificial medium
and in vivo on faba bean detached leaves.

MATERIALS AND METHODS

Source of seeds:

Seeds of two faba bean entries, namely; Giza 3 and ILB 938 were obtained
from the Field Crop Research Institute, Giza. Seeds were grown in pots (20 cm in di-
ameter) at the rate of 5 seeds/pot for 6 weeks.

The pathogen:

The virulent isolate of B. fabae used was isolated by Mohamed et al. (1987).
The isolate was maintained on PDA slants and kept at 5°C.

isolation of faba bean phylloplane microorganisms:

The method (Plate Count Technique) proposed by Kiraly (1974) was adopted.
Fifteen leaf discs 0.5 cm in diameter were taken from 6 weeks old plants around the
midrib of leaves at the fourth node. The discs were ground in 8 ml of sterile buffer
solution (pH 7) in a mortar. Two dilutions i.e., 107" and 1075 were prepared from
the suspension. Dilution of 1071 was used for counting fungal colonies and the other
dilution was used for counting bacterial colonies. Soil extract agar and Waksman's
Agar media were used for isolation of bacteria and fungi, respectively. One ml ali-
quot was streaked on the surface of the medium with the aid of.a sterile glass rod.
Plates were incubated at 20°C for two and four days to count bacteria and fungi, re-
spectively. The isolated fungi and bacteria were maintained on PDA medium, of pH
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7.1. The numbers of colonies were calculated per cm of leaf surface.

The antagonistic effect of some isolated microorganisms:

To evaluate the possible antagonistic effect of the resulting organisms on a
virulent isolate of B. fabae, one 5 mm disc of the fungus taken from one week-old
culture, was placed in the center of each Petri dish containing PDA medium. The iso-
lated bacteria were streaked in different treatments, at four loci, 3 cm apart from
B. fabae. For the isolated fungi, discs of B. fabae were placed near the edges of the
dishes, one in each. Other fungi were placed 7 cm apart from the B. fabae discs of
the tested isolate (Cooper and Chilton 1950). The dishes were incubated at 20°c for
one week after which the inhibition zone was measured in mm.

Percentage of inhibition area relative to the plate surface:

A spore suspension (2.Sx105) of B. fabae isolate was prepared from growth
on a medium consisting of faba bean leaf extract+ sucrose+ sodium chloride and
agar. One ml of the spore suspension was added to a test tube containing 9 ml of the
forementioned medium, just before solidification. The contents of each tube were
poured on the surface of the seeded plates of fungi isolated from the phylloplane.
Five replicate dishes were used for each treatment. Plates were incubated at 20°c
and examined daily for measuring the diameter of inhibition areas as stated by Bara-
kat et al. (1986).

Detached leaves experiment:

This experiment was carried out to test the-effect of four highly antagonistic
isolates of bacteria (White and cream colonies) against the tested isolate of B. fabae.
Two different concentrations of each bacterial isolate, i.e. 108 and 106 were test-
ed. Detached leaves were taken from the fourth node of 6 weeks old faba bean plants
cv. Giza 3 (moderately susceptible to B. fabae). The leaves were placed on filter pa-
per on sterilized sponge in the aluminium trays. The leaflets were deliberately con-
taminated with the tested bacterial suspension (108 and 108 cfu). Spore suspension
of B. fabae isolate (2.5x105 spores/ml) was prepared as mentioned before. One
drop (10 pl) of this suspension was placed near the midrib. Two drops were placed
on each leaflet. Proper control was also prepared. The trays were covered with poly
ethylene sheets for 12 hr. to maintain high moisture and incubated at 20°C. The di-
ameter of spots in mm was recorded 2, 4 and 6 days after inoculation (Mansfield
and Deverall 1974).



648 H.A. MOHAMED et al.

EXPERIMENTAL RESULTS

Isolated epiphytic fungi and bacteria from leaf surface of two en-
tries of faba bean:

Data in Table 1 show that the numbers of microflora (bacteria and fungi) were
greater in the phylloplane of the susceptible Giza 3 than the resistant entry, LB
938. Most of the fungi that accompanied Giza 3 were Aspergillus niger, Epicocum sp.
and Penicillium sp. For the resistant entry, only Aspergillus flavus and Cladosporium
sp. were common. On the other hand, data revealed that most colonies of bacteria in
the entry ILB 938 were cream and white (not pigmented), whereas in the cv. Giza 3,
the bacterial colonies were red and yellow (pigmented). Also, it was found that all
the isolated bacteria antagonistic to the tested isolate were spore-formers, gram
positive and in chains or in duplicate rods. The antagonistic bacteria were identified
as Bacillus subtilis, B. cereus and B. magatharium. It was noticed that about 22% of
the isolated bacteria from the resistant entry (ILB 938) were antagonistic, while
6% from the moderate susceptible cultivar (Giza 3) were antagonistic.

Results in Fig. (1) also indicate that Aspergillus flavus and Cladosporium sp.
were able to inhibit the growth of the tested isolate of B. fabae. On the other hand, it
was found that the non-pigmented bacteria (white and cream) were antagonistic to
the B. fabae isolate (Fig. 2), while the pigmented ones (red and yellow) had no ad-
verse effect on the growth of B. fabae.

Table 1. Number of microorganisms on faba bean leaf surface.

Tested plants cfu/cm?2 of leaflets
Bacteria Fungi
ILB 938 18,134,385 42,759

Giza 3 27,360,651 60,575
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Results (Fig. 2) show that, there was a large inhibition zone between the an-
tagonistic bacteria from the resistant entry and B. fabae isolate (16-18 m), while
the zone was narrow (8 mm) for those from the moderately susceptible cultivar.

Percentage of inhibition area relative to plate surface:

It was noticed that the percentage of inhibition area/plate was higher in the
resistant entry of faba bean ILB 938 (being 20.67%) than the moderately suscepti-
ble cultivar Giza 3, being 10.11% (Table 2).

Antagonistic effect of the epiphytic bacteria to B. fabae on the
detached leaflets of faba bean:

In this experiment, four different isolates of the highly antagonistic bacteria
were tested with a virulent isolate of B. fabae on the detached leaves of faba bean
cv. Giza 3.

Data in Table (3) show that size of the spots, as a result of the tested antago-
nistic bacteria, were less than the control after 2 and 4 days of incubation, what
ever the bacterium isolate and the concentration used. However, diameter of the
spots gradually increased with increasing the incubation period to 6 days when they
became larger than the control treatment.

Table 2. Antagonistic effect of the tested fungi against the growth of B. fabae viru-

lent isolate.
Tested plants % inhibition area/plate
ILB 938 ' 20.67*
Giza 3 10.11

* Figure represents average of five plates.
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Fig. 1. The simple antagonistic phenomenon for the isolated fungi from the resistant
entry of faba bean. ;
Note: Plate No. 1 contains Aspergillus flavus, and
Piate No. 2 contains Cladosporium sp.

Fig. 2. The highly antagonistic phenomenon for the most frequent bacteria from the
resistant entry of faba bean.
Note: Plates No. 1 & 3 show different degrees of antagonism, while Plate No.
2 indicates a simple degree of the antagonism, whereas Plate No. 4
shows more antagonism with the tested isolate of B. fabae.
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Table 3. Leaf spot.diameter (mm) produced by B. fabae on detached leaflets in pres-
ence of epiphytic bacteria.

Treatments
Incubati Control *B.F. + B.F. + B.F. + B.F. +
nctpation QNtro **isolate 1 isolate 2 isolate 3 isolate 4

period B. fabae
(mm) 1108 [108 108 | 106 |108 | 10% |108 |10

2 days 6 2.8 2.8 |21 2.8 |22 2.6 2.2 2.6
4 days 20 19.0 (17.0 [15.2 | 14.4 | 17.4 | 14.6 |14.8 | 14.2
6 days 36.3 38.0 | 40.0 |40.0 | 40.0 | 39.0 | 40.0 |40.0 | 40.0

* B.F. = B. fabae (2.5x1 05 spore suspension).
** initial concentration = 102 cells/ml.

DISCUSSION

Microorganisms in the environment around the plant may lodge on the foliage
of these plants. Some of these microorganisms may play a role in the mechanism of
resistance of these plants to foliar diseases. Previous studies indicated the presence
of a strong inhibitory phyllosphere effect on B. fabae before penetration into leaf
tissue (Hanounik and Hasanain, 1986 and Omar et al. 1989).

Results obtained in vitro showed that the number of microflora was greater in
the phylloplane of the moderately susceptible faba bean cultivar (Giza 3) than the
resistant one (ILB 938). This indicates that the foliage of susceptible cultivar acts
as a suitable court for air microflora probably due to its chemical composition. Stout
(1960) stated that the distribution of microorganisms mainly depend upon the mi-
croorganism itself, host plant and to some extent leaf age. Also, data proved that
22% of the isolated bacteria from ILB 938 line (resistant) were antagonistic, while
6% of the bacteria from the susceptible were antagonistic. Such bacteria may
create ecosystems with different degrees of suitability for the pathogen.
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In vitro studies showed a simple antagonistic effect between isolate of B. fa-
bae and fungi isolated from the leaf surface of ILB 938 entry. In the meantime, there
was a strong effect of antagonism with respect to the isolated bacteria. Using the
isolated fungi, the percentage of inhibition area/plate for growth of B. fabae was
20.67% with fungi from ILB 938 compared with those from Giza 3 (being 10.11%).
this may explain the role of antagonism in reducing disease incidence in the resistant
entry. Generally, it was noticed that the inhibition zone between the antagonistic
bacteria and the tested isolate of B. fabae was wider in the resistant line (ILB 938)
compared with that obtained with those obtained from the moderately susceptible
one (Giza 3). This conforms with results of Omar et al. (1989) on the in vitro rela-
tionship between B. fabae and phylloplane microorganisms.

Further studies in vivo using four different isolates of highly antagonistic bac-
teria against an isolate of B. fabae on the detached leaves of Giza 3 of faba bean
showed that after 2 and 4 days of incubation the size of the resulting spots was lim-
ited and less than the control treatment. However, after 6 days incubation (the end
period of the experiment), the size of the spots increased more than the control.
This indicates that the inhibitory effect is not persistent with the same efficacy or
otherwise the pathogen growth overcome the activity of the antagonist under the
experimental conditions. Also, it may indicate that the operating inhibitory agent is
not always the same as that operating on leaf surface. Other factors such as the in-
oculum potential of the antagonistic bacteria, the nature of interaction of antagonist
with others and/or the variability within the tested isolates of the pathogen can also
play a role in such situations. Last and Deighton (1965) and Fokkema et al. (1979)
found no evidence for the acceleration of leaf senescence by phyllosphere fungi in
wheat and hence no objection to their being used as biological control agents.
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