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ABSTRACT

Chocolate spot disease caused by Botrytis fabae Sard is one of the most yield limiting constraints of faba
bean (Vicia faba L.) in the world as in Egypt. Under vitro conditions, all tested bioagents showed significant
reduction in the growth area of B. fabae. The highest reduction of fungus growth area was obtained with
Trichderma harzianum, Bacillus subtilis and Ampelomyces qusisqualis which reduced the growth area by 79.3,
62.6 and 60.3% respectively. At high culture filtrate 75% the same trend was shown as, T.harzianum and
A.qusisqualis followed by T.viride caused 47.4, 42.6 and 41.1% reduction of Botrytis faba growth, respectively.
Under greenhouse conditions, each of culture filtrate Of T. harzianum, A. qusisqualis and T. viride at 50%
concentration reduced the disease severity by 30.3, 35.0 and 36.8% after five days of treatment. Under field
conditions, spraying faba bean plants with P. fluorescens, B. subtilis at concentration (2.8x10%fu ml ) and T.
viride at concentration (2.5x10° pore/ml) reduced the disease severity more than 57.4%. During the growing
season 2009-2010, faba bean plants treated with each of the fungicide Diathin M45 and biocides B. subtilis P.
fluorescenand T. harzianum gave the highest seed yield / plot; the highest hundred seed weight (gm) and the
highest seed yield ton / fed. as compared with the control treatment. The obtained data can be considered a step
in the new area of the safe usage of biocides in controlling chocolate spot disease without polluting the
environment.
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Introduction

Faba bean (Vicia fabaeL.) is one of the most important food legumes due to its high nutritive value both in
terms of energy and protein contents (24-30 %) and is an excellent nitrogen fixer (Sahile et al., 2008). Chocolate
spot is the most important disease of faba bean world wide and is capable of devastating unprotected crops up to
67% (Bouhassan et al., 2004). In Egypt, faba bean is one of the main crops grown for seed; so it is an important
food legume crop being the staple diet due to its high nutritive value (Nassib et al., 1991). Chocolate spot
disease of faba bean caused by Botrytis fabae was the most important limiting factor which causes great annual
losses and sometimes complete crop failures (Koike, 1998). It is considered the most destructive disease
affecting the crop causing serious damage to the plant and consequent decrease of the seed yield production
especially in North Egypt (Abou Zeid and Hassanein, 2000). The production of faba bean in Egypt is still
limited and fails to face the increasing local consumption of the crop. Therefore, increasing the crop production
is one of the major targets of the agricultural policy and can be realized by increasing the cultivated area
with faba bean through introduction the crop. The problem of adequately protecting plant against the fungus by
using fungicides has been complicated by the development of fungicidal resistance and/or adverse effect on
growth and productivity of the host plant as well as on the accompanying microflora (Khaled et al., 1995).
Different management options have been developed to reduce the yield losses in faba bean due to chocolate spot
world wide. These include the use of chemical fungicides, resistant/tolerant varieties, use of certain cultural
practices such as crop residue management and altering planting date (Dereje, 1999; Bretag and Raynes, 2004;
Hawthorne, 2004). Biological control is another option, which has not been fully exploited. It is economical,
self-perpetuating and usually free from residual effects and can be an important component of integrated disease
management. (Obagwu and Korusten, 2003). A number of fungi and bacteria are known to be very effective
against soil borne diseases. Many researches have shown that foliar diseases can also be managed effectively
through microorganisms especially chocolate spot (Jailloux and Froidefond 1987; Abou-Zeid 2000 and Sahile et
al., 2011). Among the different bacteria, Bacillus and Pseudomonas have been reported to have greatest
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potential to control Botrytis diseases (Elad and Stewart, 2004). Strain BS 153 of Bacillus has been reported to
prevent chocolate spot symptoms on faba beans both in greenhouse and field studies (Sherga, 1997 and
Upadhyay, et al., 2000). Saber et al., 2009 found that, Trichoderma viride (tag3 and tag4) and T. harzianum tag7
have shown to be efficient mycoparasites on B. fabae (in which the mycelium appeared to be fragmented
hyphae, vacuolated and disrupted as a result of Trichoderma parasitism).

The objective of this research is to prove that biological control can be used as alternative to fungicidal
application to avoid its hazardous effect.

The present study aimed to study the effect of some isolats of bio- agents against the pathogenic fungus
growth under vitro conditions. In addition to studye the effect of some isolates of bio- agents against faba bean
chocolate spot disease under field conditions.

Materials And Methods
The causal organism:

The causal organism of chocolate spot disease of faba bean was isolated from diseased leaves collected
from different fields, purified and identified as B. faba according to (Morgan 1971 and Munijal 1980). Artificial
inoculation with the isolated fungus slowed the some symptoms as the natural infection.

Antagonistic microorganisms:

Identified pure culture of six bioagents, i.e. Trichoderma harzianum; T. viride; Bacillus  subtilis,
Pseudomonas putida, Pseudomonas fluorescens and Ampelomyces -
qusisqualis obtained from Microbiology Dept., NRC, were used in this study.

Faba bean seeds:

Seeds of cv. Giza 429 (susceptible cultivar to chocolate spot disease) used in these experiments were
obtained from the Department of Legume Crop Research, Department of Field Crops Research Institute,
Agricultural Research Center, Giza.

1- Evaluation of antagonistic effect of some bioagents on the growth area of B. fabae under in-vitro conditions.:

Six bioagents,i.e. Trichoderma harzianum ; T. viride; Bacillus subtilis, Pseudomonas putida, Pseudomonas
fluorescens and Ampelomyces qusisqualis were tested for their antagonistic effect against B. fabae In vitro .
Cultures of pathogenic and antagonistic fungi grown on PDA medium for 10 days as well as bacterial cultures
which were grown on nutrient broth medium for 2 days were used. Loop of various tested bacteria was placed as
individual streak in the opposite of B. fabae disk. Meanwhile, disks of T.harzianum or T.viride and disk of B.
fabae were placed on opposite sides of Petri plates containing PDA medium. Inoculated plates were incubated
for 7 days at 23 + 2 ° C. Five plates for each particular treatment were used as replicates. The plates were then
examined and growth area of B. fabae was measured to determine the most effective antagonistic isolate of
fungus or bacteria (Abou-Zeid and Hassanien, 2000b). The inhibition percent in growth area of B. fabae was
calculated using the formula:

Reduction % = [C—(_:T X 100}

Where:
C = fungal growth area of B. fabae in control treatment.
T = fungal growth area of B. fabae in presence of antagonist

2- Effect of antagonistic culture filtrates against linear growth of B. fabae In vitro:

Culture filtrates of six antagonists, i.e. T. viride,T.harzianum, B. subtilis, P. putida, P. fluorescens and A.
qusisqualis in addition to fungicide (Diathin M45) as control were examined for their effect on linear growth of
B. fabae on PDA plates. Culture filtrates of both T. viride and T. harzianum, were prepared according methods
described by (Mukherjee et al 1995). Flasks 250 ml containing 50 ml of potato dextrose broth (PDB) were
inoculated with an equal disc (5 mm ¢) of each of Trichoderma isolates which taken from 5 days old culture and
then incubated at 25-30°C for 10 days in the dark, then they were filtered using filter paper (WatmanNo.1) and
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centrifuged at 3000 rpm for 10 minutes. The resulted supernatants of Trichoderma species isolates were
sterilized by filtration using sterilized Center glass funnel (G5). Culture filtrates of B. Subtilis, Ps. putida, P.
fluorescens and A.qusisqualis were obtained by growing tested organisms on sterilized nutrient agar broth
medium (50 ml/250 ml flasks). The cultures were incubated at 25°C for 3 days using shaker-incubator at 50
shake/Min. The cultures were centrifuged at 3000 rpm for 10 minutes and then the supernatants were collected
and sterilized by filtration through a bacteria proof filter (Center glass funnel G5). Three different concentrations
i.e., 25, 50, and 75 % of each of sterilized culture filtrates of the six antagonists were prepared and added to
PDA medium then poured into Petri plates. Control treatment was sterile distilled water PDA medium. The
prepared plates were centrally inoculated with individual equal disc (5 mm ¢) of B. fabae (7- day -old culture)
and incubated at 20+2°C. Three plates were used as replicates for each treatment. Linear growth of grown B.
fabae was measured when the growth reached 9.0cm in the control treatment and average diameter was
calculated.

I1- Greenhouse experiments:
Effect of some bio-agents on chocolate spot disease severity:

Six antagonists bioagents were tested for their efficiency in controlling faba bean chocolate spot disease
caused by B. fabae (El-Nubaria isolate) under greenhouse conditions. Faba bean plants (Giza-429 cv) grown in
polyethylene pots (20 cm ¢, five plants / pot) under greenhouse conditions at 20 — 22°C for 45 days were
sprayed until dropping with an individual spore suspension of the desired antagonists (T. viride,T.harzianum,
Bacillus subtilis, Pseudomonas putida, Pseudomonas fluorescens and Ampelomyces qusisqualis) prepared at
certain concentrations i. e for fungi (1.0x10> 1.5x10° and 2.5x10° spore/ml ) and for bacterial (1.8x108, 2.3x10°
and 2.8x10° cuf/ml) respectively. The pots were arranged in a randomized complete block design. After 24 h
pots were sprayed with previously prepared bioagent suspension. The plants were sprayed with spore suspension
of B. fabae (2.5x10° spore/ml). Control plants were sprayed with B. fabae spore suspension only. All pots
(plants) were covered with polyethylene bags for 48h in at 20-22C° in greenhouse. Each treatment was
represented by five pots (25 plants) served as a replicates. Disease severity was calculated using the devised
scale of (Bernier et al.1993). The Disease severity was calculated after 2, 3 and 5 days as follows:

1= No disease symptoms or very small specks (highly resistance).

3 = Few small disease lesion (resistance).

5 = some coalesced lesions, with some defoliation (moderately resistance).

7 = Large coalesced sporulating lesions, 50 % defoliation and some dead plants (susceptible).

9 = Extensive, heavy sporulation, stem girdling, blackening and death of more than 834 of plants (highly
susceptible)

T (NPCx CR)

Disease severit )% = =100
yOS% = b xMsC
Where:
NPC = No. of plants in each class rate CR = Class rate

NIP = No. of infected plants
MSC = Maximum severity class rate

Effect of bioagent culture filtrates on chocolate spot disease severity:

Six antagonistic culture filtrates prepared as mentioned before and in addition to fungicide (Diathin M45) as
a compared treatment were tested for their efficiency in controlling faba bean chocolate spot disease caused by
B. fabae under greenhouse conditions. Faba bean plants (Giza-429) grown as mentioned before were sprayed
individually with culture filtrate (50 and 100% conc.) of each of the tested antagonists 24 h before or after
spraying with spore suspension of B. fabae (2.5x10° spore/ml). Control plants were sprayed only with spore
suspension of pathogenic fungus. All plants were covered with plastic bags for 24-48 h to maintain suitable
relative humidity around the plants, and then kept under natural greenhouse conditions. Five pots with 25
plantes for each treatment were used as replicates. Disease severity was determined after 2, 3, and 5 days post
inoculation with B. fabae as described before.
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11I-Field experiments:

Field experiments were carried out during the 2009/2010 and 2010/2011 growing seasons at Apees region -
Alexandria Governorate, to study the effects of biological control on severity of faba bean chocolate spot
disease under natural infection. Chocolate spot disease was determined under field conditions according to the
adopted scale of Bernier et al 1993.

Control of chocolate spot disease using bio-agents under field conditions:

Best five of six antagonists bio-agents were tested under field conditions to study their effect on chocolate
spot disease of faba bean and yield components during 2009/2010 and 2010/2011 growing seasons under natural
infection. Spores suspensions of T. viride and T. harzianum were prepared as mentioned before at concentration
of 2.5 x10° spores /ml. Bacterial suspensions of B. subtilis, P. fluorescens and A. qusisqualis were prepared at
concentration of 2.8 x10° cfu/ml. The experiment was designed in a complete randomized block design (RCBD)
with three replicates (with plot size 3x3.5=10m?) for each particular including control treatment. Faba bean
(Giza 429) was sown on 15" and 16™ November during seasons 2009 and 2010, respectively. All agricultural
practices were performed done as normal for all treatments. The field was divided in plots each 3x3.5 m? with
168 plants. The fungicide Diathin M45 was sprayed three times started at 30" December and every 15- days.
Biological preparations were sprayed on faba bean plants three times during the growing season, beginning at
the flowering stage (30™ December) with 15 days intervals. Chocolate spot disease was recorded 7 days after
each spray with the same procedure previously described. Vegetative growth and yield components were
estimated as follow.

Twenty plants were taken to estimate the average values of plant height (cm), number of branches/plant,
number of pods/plant, number of seeds/plant, seed yield weight/plot (kg), hundred seed weight (gm) and seed
yield ton/ feddan, were recorded.

Statistical analysis:
Tukey test for multiple0 comparisons among means was utilized, (Neler et al., 1985)
Results:
Evaluation of antagonistic effect of some bioagents on the growth area of B. fabae under vitro conditions:

Six bioagents, i.e. Trichoderma harzianum; T. viride; Bacillus subtilis, Pseudomonas putida, Pseudomonas
fluorescens and Ampelomyces qusisqualis were tested to study their antagonistic effect against pathogenic
fungus In vitro. In addition the effective fungicide Diathin M45 (2.5g/l) was used as a comparing treatment.
Results presented in Table (1) indicate that, the recommended dose of chemical fungicide Diathin M45 (2.5g/1)
caused complete inhibition of the fungus growth area. All tested bio-agents caused significant reduction in
fungal growth area, but with different degrees. Trichderma harzianum was the best bio-agent inhibiting 79.2%
of fungal growth area. Bacillus subtilis, Ampelomyces qusisqualis and T. viride caused moderate inhibition area
of 62.6, 60.2 and 60.8 % respectively. The least effect was shown by Pseudomonas fluorescens and
Pseudomonas putida.

Table 1: Growth area and reduction percentage of B. Fabae under the effect of bio-agents under vitro conditions.
Treatments Growth area (cm?) of B. fabae Reduction %
Bacillus subtilis 238 ¢ 62.6
Pseudomonas fluorescens 34.0 b 46.5
Pseudomonas putida 394 b 38.1
Ampelomyces qusisqualis 253 ¢ 60.3
Trichderma harzianum 132 d 79.3
Trichderma viride 249 ¢ 60.8
Dithin M45 (2.5g/l) 00.0 e 100.0
Control 63.6 a -

Figures with the same letters are not significant (P = 0.05).
Effect of antagonistic culture filtrates against linear growth of B. fabae In vitro:
Culture filtrates of six antagonists i.e. A. qusisqualis, B. subtilis, P. fluorescens, P. putida, T.harzianum and

T. viride, in addition to a chemical fungicide (Dithin M45) with a recommended dose as a compared treatment
were examined for their effect on linear growth of B. fabae. Results presented in Table (2) indicated that, the
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recommended dose of chemical fungicide Diathin M45 (2.5g/1) caused complete reduction on fungus growth.
The three concentrations used 25, 50 and 75% of the main filtrate followed the same trend for the six bioagents.
Increasing the concentration caused increase of growth inhibition. T. harzinum filtrate was the most inhibiting
for B. fabae growth at the three concentrations, i.e. 30.3, 40.3 and 47.4 %. Ampelomyces qusisqualis and T.
viride followed causing inhibition of 24.1, 33.3 and 42.6% respectively for the three concentrations. B. subtilis
filtrate has moderate inhibition effect on Botrytis. Pseudomonas fluorescens and Pseudomonas putida had the
least antagonistic effect.

Table 2: Linear growth cm. of B. fabae and reduction % under different concentrations of culture filtrate.

Average linear growth (mm)
Treatments Concentration %
25 % *R 50 % R 75 % R
Ampelomyces qusisqualis 68.3 24.1 60.0 33.3 51.7 42.6
Bacillus subtilis 75.3 16.3 63.7 29.2 55.6 38.2
Pseudomonas fluorescens 77.7 13.7 70.0 22.2 63.3 29.7
Pseudomonas putida 80.7 10.3 75.3 16.3 70.0 22.2
Trichderma harzianum 62.7 30.3 53.7 40.3 47.3 47.4
Trichderma viride 70.3 21.9 63.3 29.7 53.0 41.1
Dithin M45 (2.5g/1) - 100.0 - 100.0 - 100.0
Control 90.0 90.0 90.0 -

Effect of different antagonists on chocolate spot disease severity caused by B. fabae under greenhouse
conditions:

Six bioagents, i.e. Trichoderma harzianum, Trichoderma viride, Bacillus subtilis, Pseudomonas putida,
Pseudomonas fluorescens and Ampelomyces qusisqualis in addition to an effective fungicide Diathin M45
(2.5¢/1) as a comparing treatment were tested to study their effect against chocolate spot disease severity under
greenhouse condition. Results presented in Table (3) indicate that, all tested bio-agents result clear reduction of
disease severity. This effect was increased with increasing bio-agents concentrations. Faba bean plants treated
with chemical fungicide (Diathin M45) at the recommended dose gave the highest effect reducing the disease
severity by 92.6% if compared with control treatment after 5 days of pathogenic fungus spore suspension
inoculation, followed by plants treated with T. harzianum and P. fluorescens gave reduction by 88.5 and 87.3%
at high concentration was used , meanwhile, B. subtilis, A .qusisqualis and T. viride caused a moderate reducing
in the chocolate spot disease severity.

Table 3: Effect of faba bean plants treated with different antagonists concentrations on chocolate spot disease severity caused by B. fabae
under greenhouse condition.

Treatments % Disease severity after days
Concentration 2 3 5
Pseudomonas fluorescens 1.8x10%cfu /ml 20.77b 28.75¢ 3350¢c
2.3x10%cfu /ml 13.43¢ 18.40d 21.33d
2.8x10%fu /ml 7.50d 10.33 e 9.40 f
1.8x10%fu /ml 17.34 b 32.33¢ 38.45¢
Bacillus subtilis 2.3x10%cfu /ml 13.50 ¢ 21.70d 21.75d
2.8x10%fu /ml 9.20d 11.20 e 10.50 f
1.8x10%cfu /ml 18.30 b 24.75d 40.75 ¢
Ampelomyces qusisqualis 2.3x10%fu /ml 12.60c 17.80d 22.75d
2.8x10%cfu /ml 8.50d 11.40e 16.33 e
1.8x10%cfu /ml 19.20 b 36.00 b 51.43b
Pseudomonas putida 2.3x10%fu /ml 16.43b 28.70 c 35.73¢
2.8x10%cfu /ml 11.22¢ 22.13d 30.33
1.0x10° spore/ml 19.80b 36.90 b 43.66 ¢
Trichderma harzianum 1. /5x10° spore ml 12.90¢ 27.00c 35.76 ¢
2.5x10° spore/ml 2.33e 6.75 f 8.50 f
1.0x10° spore/ml 18.50 b 30.00 ¢ 37.40¢c
Trichderma viride 1.5x10° spore/ml 13.40¢c 20.71d 26.33d
2.5x10° spore/ml 7.20d 10.33 e 13.75e
Diathin M45 259/l 11¢f 3.3f 55f
Control 0.0 25.2a 46.7 a 74.3a

Figures with the same letters are not significant (P = 0.05).

Effect of culture filtrates of some bioagents on chocolate spot disease severity of faba bean plants under
greenhouse conditions:

Culture filtrate of bioagents,i.e. T. harzianum ; T. viride ;B. subtilis ; P. putida; P.fluorescens and A.
qusisqualis and one chemical fungicide Dithin M45 at the recommended dose (2.5g/l) as compared treatment
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were tested to study their effect against chocolate spot disease severity under greenhouse condition . Results in
Table (4) indicate that, the spraying faba bean plants with the recommended dose of Diathin M45 gave high
significant reduction of chocolate spot disease severity after 2, 3 and 5 days of treatment. Culture filter at 50 %
concentration of T. harzianum, T. viride and A. qusisqualis showed significant reduced the disease severity by
14.3, 18.20 and 15.93 two days of treatment. Meanwhile, T. harzianum, A. qusisqualis and T. viride reduced the
disease severity by 30.33, 35.0 and 36.75 after five days of treatment. At high concentration of culture filter, 100
% the same trend was shown as, culture filter of T. harzianum, T. viride and A. qusisqualis significantly reduced
the disease severity after two and five days if compared with control treatment.

Table 4: Effect of spraying antagonists culture filtrates on chocolate spot disease severity under greenhouse conditions.

Chocolate spot disease severity
Concentration 50% Concentration 100%
Tested antagonists Disease severity after (days) Disease severity after (days)
2 3 5 2 3 5
Pseudomonas fluorescens 18.20 b 30.00 ¢ 35.00 ¢ 11.67 ¢ 21.66 ¢ 25.75d
Bacillus subtilis 18.50 b 36.43 b 42.20 ¢ 15.00 b 23.75¢ 28.33¢c
Ampelomyces qusisqualis 20.75b 43.33a 50.43 b 1750b 25.33¢c 30.90¢c
Pseudomonas putida 22.75a 38.07b 52.40 b 16.33b 33.22b 39.00 b
Trichderma harzianum 14.93 ¢ 25.60 ¢ 30.33d 8.33d 14.73d 17.60 e
Trichderma viride 15.93 ¢ 28.33c 36.75¢ 9.30d 18.45¢c 22.63d
Dithin M45 1.1d 3.3d 55e lle 33e 55f

Control 25.2a 46.7 a 743 a 25.2a 46.7 a 74.3a

Figures with the same letters are not significant (P = 0.05).
Field experiments:

Antagonists bioagents i.e. T. viride, T. harzianum. B. subtilis, P. fluorescens, A. qusisqualis and one
chemical fungicide Dithin M45 at the recommended dose (2.5g/l) as compared treatment were tested to study
their effect against chocolate spot disease severity of faba bean and yield components during 2009/2010 and
2010/2011 growing seasons under natural infection.

a- Effect on chocolate spot disease severity:

Results in Table (5) show that spraying faba bean plants with the five bioagrnts and the fungicide Diathin
M45 to control chocolate spot disease followed the same trend in the tow experimental season, 2009-2010 and
2010-2011. It is clear that Diathin M45 at the recommended dose caused the highest reduction in disease
severity of 92.25 and 88.65% during the tow seasons respectively. Within the bioagents, P. fluorescens , B.
subtilis at concentration (2.8x10%fu ml ), T. harzianum and T. viride at concentration (2.5x10°pore/ml) caused
the highest reduction in disease severity, while A. qusisqualis caused the lowest one.

Table 5: Effect of foliar treatment of faba bean with different antagonists and Bio- compounds on development of chocolate spot disease
under field conditions during 2009-2010 and 2010-2011.

2009 — 2010 2010 -2011
Treatment Concentration Disease severity after Disease severity after
days Mean Reduction days Mean | Reduction
lst 2nd 3rd % 151 2nd 3rd %
spray | spray | spray spra | spray spray
y
Ps. 2.8x10° cfu ml 4.0 55 7.8 5.77 61.01 4.4 6.7 9.9 7.00 58.89
Fluorescens
Ba. 2.8x10° cfu ml 33 6.7 8.9 6.30 57.43 5.0 7.8 111 7.97 53.20
subtilis
Am. 2.8x10° cfu ml 55 7.8 10.2 7.83 47.09 55 8.9 133 9.23 45.80
Qusisqualis
Tri. 2.5x10°spore/ 33 6.7 8.9 6.30 57.43 5.0 7.8 10.0 7.60 55.37
harzianum ml
Tri. 2.5x10°pore/ 44 7.8 111 7.77 47.50 4.4 8.9 12.2 8.50 50.08
Viride ml
Dithin M45 25gm/L 0.0 1.1 2.2 1.1 92.56 1.1 2.0 2.7 1.93 88.65
Control 8.9 155 20.0 14.80 - 111 17.8 22.2 17.03 0.00

Effect on faba bean yield parameters:

Five antagonists bioagents i.e. T. viride, T. harzianum. B. subtilis, P. fluorescens, A. qusisqualis and one
chemical fungicide Diathin M45 With a recommended dose (2.5g/l) as compared treatment were tested to study
their effect on yield components during 2009/2010 and 2010/2011 growing seasons. Results in Table 6 indicate
that faba bean yield parameters followed the same trend in the tow seasons 2009-2010 and 2010-2011. The
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chemical fungicide Diathin M45 caused the highest increase in yield parameters. Within the bioagents P.
fluorescen caused the highest yield parameters, while, T. viride casued the lowest. Other bioagents have moderat
parameters values. All treatments increased the average: of plant height(cm), number of branches / plant,
number of pods / plant, seed yield weight / plot (Kg), hundred seed weight (gm) and seed yield (ton / fed).
During growing season 2009-2010 , noted that ,faba bean plants treated with chemical fungicide Diathin M45,
B. subtilis and T. harzianum obtained a highly seed yield weight/plot, hundred seed weight (gm) and faba bean
seed yield /ton if compared with control treatment. Meanwhile, during growing season 2010-2011, B. subtilis,
Diathin M45 and T. harzianum result a highly seed yield weight/plot, hundred seed weight (gm) and faba bean
seed yield / ton if compared with control treatment and or other treatments.

Table 6: Effect of spraying faba bean plants with different antagonists and Bio- compounds on crop parameters under field conditions
during 2009-2010 and 2010-2011 seasons.

Treatment 2009 — 2010 2010 - 2011
A B C | D E F G A B C D E F G
Ps. 126.3a | 45a | 16.3c (65.8b [52b |98.1c [2.08b |124.0b [4.6a [16.0b [63.7b | 50c [95.7¢c |2.00d

fluorescens
Ba. subtilis 125.7a | 48b | 155a [65.7b |50b |96.0b |2.00b | 123.7b [4.4a [15.0a [63.0b [4.7b [94.2c |1.88¢

Am. 1233a | 47b | 153a |65.3b | 48a [95.3b [1.92a [1221b |43a |149a |623b |45a [923b |1.80b
qusisqualis
Tri. 1240a | 43a | 15.7b [64.0b [50b [950b [2.00b |1223b |4.2a |152a [63.7b |4.8b |93.1b |1.92d
harzianum

Tri. Viride 122.7a | 42a | 15.0a [63.3b [4.7a [93.7b |1.88a | 12044 |4.0a |14.7a [61.6b [45a |91.1b |1.80b
Dithin M45 1243a | 48b | 158b [67.0c |5.0b |97.0c |2.00b | 1209a |5.0b |15.3a |66.0c | 49c [97.0d |1.96d

Control 122.7a | 42a | 150a |613a |44a|90.3a |1.76a |119.6a |[43a |[14.7a |60.3a |42a |883a |1l68a
*A — Average of plant height B — Average of number of branches / plant
C - Average of number of pods / plant D — Average of number of seeds / plant
E — Average of seed yield weight / plot (Kg) F — Average of hundred seed weight (gm) G- Average of seed yield (ton /
fed)
Discussion:

Chocolate spot caused by Botrytis fabae Sard. and/or B. cinerea is considered one of the most important
disease attacking faba bean plants and causing a great damage which devastates faba bean plantations in many
parts of the world (Abou-Zeid et al, 1998a; Abou-Baker, 2002 and EI-Afifi, 2003). Different management
options have been developed to reduce the yield losses in faba bean due to chocolate spot world wide (Dereje,
1999; Bretag and Raynes, 2004; Hawthorne, 2004). Biological control with microbes is another feasible
alternative option to the use of synthetic chemicals and is now becoming a critically needed component of
integrated disease management (Obagwu and Korusten, 2003). In the present study the recommended dose of
chemical fungicide Dithin M45 (2.5g/l) gave a complete reduction on fungus growth area, while all tested
bioagents showed significant reduction the growth area of B.fabae. Trichderma harzianum, Bacillus subtilis and
Ampelomyces qusisqualis caused the highest reduction of fungus growth area by 79.3, 62.6 and 60.3% than
other tested bio-agents. Meanwhile, Pseudomonas putida and Pseudomonas fluorescens showed moderate effect
in reducing the fungus growth area by 38.1 and 46.5%. This respect with (Roulston and Lane 1988) reported
that Trichoderma viride inhibited growth of Botrytis allii, Botrytis cinerea and B. fabae in dual cultures on malt
extract agar. Moreover, (Jailloux and Froidefond 1987) found that 7 strains belonging to Trichoderma hamatum,
T. harzianum, T. koningii, T. ngibrocchiatum and T. viride were highly antagonistic against Botrytis cinerea
growth. Furthermore, (Vandemark1995) reported that both Bacillus subtilis and Pseudomonas corrugata had the
ability to inhibit the growth of vegetative mycelia of Botrytis cinerea. Under greenhouse experiments, all tested
bio-agents were result a clear reduction of disease severity. This effect was increased with increasing bio-agents
concentrations .Faba bean seedlings were treated with T.harzianum and P.fluorescens gave reduction by 88.5
and 87.3% at high concentration was used, meanwhile, B subtilis, A.qusisqualis and T. viride caused moderate
effect to reducing the chocolate spot disease severity if compared with control treatment after 5 days of
pathogenic fungus spore suspension inoculation. In this respect with (Elad and Stewart, 2004), showed that
among the different bacteria, Bacillus and Pseudomonas have been reported to have greatest potential to control
Botrytis diseases .Strain BS 153 of Bacillus has been reported to prevent chocolate spot symptoms on faba beans
in both greenhouse and field studies (Sherga, 1997 and Upadhyayet al., 2000).

Saber et al., 2009 found that, Trichoderma viride (tag3 and tag4) and T. harzianum tag7 have shown to be
efficient mycoparasites on B. fabae (in which the mycelium appeared to be fragmented hyphae, vacuolated and
disrupted as a result of Trichoderma parasitism).Under field conditions, results indicate that, all bioagents
reduced faba bean disease severity if compared with control treatment. As for faba bean yield, all treatments
increase faba bean yield and yield components as compared with untreated control. All treatments increased the
average of plant height, number of branches / plant, number of pods / plant, seed yield weight / plot (Kg),
hundred seed weight (gm) and seed yield (ton / fed). Among the different bacteria, Bacillus and Pseudomonas
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have been reported to have the greatest potential to control Botrytis diseases (Elad and Stewart, 2004). Bretag al.
(2004) indicates that Trichoderma strains are known to promote plant growth and plant defensive mechanisms
and antibiosis against, the pathogen or direct mechanisms such asmycoparasitism. T. harzianum and T. viridi
have been reported as biocontrol agents for chocolate spot of grape, apple and strawberry caused by B.cinerea
(Sutton et al., 1997; Hjeljord et al., 2001). The objective of this study was to identify the potential fungal and
bacterial antagonists to B. fabae, which can be developed into commercial bio- fungicides for the integrated
management of chocolate spot disease of faba bean.
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