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ABSTRACT

Seventy one isolale of different soil-bome fungi as well as, eight Botrtis
isolates were isolated from wilted, rotten roots and spotied Icaves of faba bean plants
ov. Giza-7T16 cultivated 1 the three Egyptian governorales of north Delta. e
Minufiya, Gharbia and Kafr El-Sheikh. These isolates were identified as Rhizoctonia
solani, Verticillium albo-atrum, Fusarium oxvsporum. F. solani, F. semitectum and F.
moniliforme. R. seluni followed by I albo-arrum were the most frequent fungi in the
three governorates, The highest number of isolated fungi was recorded in Menoufya
governorate followed by Kafr El-Sheikh and Gharbia governorates, respectively,
Also, Botrytis isolates were identified as Botrytis fabae Sard and scored its highest
nummber in Menoufva governorate followed by Gharbia and Kafr El-Sheikh
governorates, respectively. Pathogenicity test of 18 isolates of root isolates, (represent
6 different fungi of the three governorates) revealed that all 1ested isolates could infect
the roots of faba bean (Giza-716 cv) causing pre and post emergence damping-off and
reduced the survived plants. The isolates of . oxysporum (Isolate-2) followed by R.
solani (Isolate-3), F. solani (Isolate-2), F. monififorme (Isolate-3) and V. albo-atrum
(Isolate-1) were the most virulent ones. Also, the eight tested isolates of Bomryiis fabae
could infect faba bean plants (cv. Giza-716) with significant differences among them.
B. fabae (Gharbia isolate) was the most aggressive isolale causing chocolate spot
severily.

All tested plant extracis i.e., garlic, onion and caraway have significantly
reduced the linear growth of ail the tested fungi with variatiens among the tested
plant extracts. Garlic extract was the most effective plant extract followed by
onion and caraway. On the other hand, using antagonistic bio-agents in vitro
reduced significantly the linear growth of all examined fungi, where T. koningii
and T harzianum were the most effective bio-agents followed by B. sublilis.
Scanning electron microscope (SEM} of the inferaction sites between
Trichoderma harzianum and the pathogenic fungi revealed different types of
parasitism in the form of coiled hyphae, pincer shaped hyphae, hook and pincer
shaped hyphal branches, hooked parallel hyphae looking for penetration, ring
hyphae and adhesive shaped hyphae as well as appressorium-like bodies as
cleared in cases of R solani, F. oxysporum and B. fabae. All tested fungicides, in
vitro indicated that increasing concentrations of the tested fungicides have
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gradually decreased the fungal linear growth of the tested pathogenic isolates. All
pathogenic fungi were sensitive to Benlate, while, V. albo-atrum was sensitive to
Vitavax 200, while, F. moniliforme was sensitive to Rizolex-T and Monceren.
Meanwhile, all the tesied fungicides at all the tesied concentrations affected
significantly the growth of B. fabae, where Dithane-M45 was the most effective
fungicide followed by Benlate and Copper Acrobat respectively.

Key words: faba bean, soil-bome fungi, chocolate spot, plant extracts, bio-agents,
bio-agents and fungicides

INTRODUCTION

Faba bean (Vicia faba 1..) is a legume crop with high nutritional value. It
coftains about 18.5 and 37.8% protein (Ei-Sayed et o/, 1982). Faba bean plants
“infected with many fungal pathogens which caused a considerable yield losses
(Mahmoud, 1996). In this respect, root-rot, damping-off and chocolate spot
discases are the most important fungal diseases affecting faba bean preduction in
Egypt. In this respect, Sepilveda (1991), El-Morsy et al. (1997), Akem and Bellar
(1999} and Hugar (2004) isolated Fusarium oxysporum and F. solani £.sp. fabae,
Rhizoctonia solani, F. oxysporum fsp. fabae, Fusarium oxysporum and
Macrophomina phaseolina from wilted and rotten roots of faba bean in different
parts of the world as well as considered them the most important and widespread
funigal diseases observed at all locations. Meanwhile, all of Morsy (2000), Daboor
(2001), and Abo-Baker (2002) isolated Ascochyta fabae, Botrytis fabae, B.
cinerea, Uromyces fabae [U. viciae-fabael, Alternaria spp, Cercospora and
Stemphylium spp from spots of the faba bean plants in different parts of the world
as well as most of them considered B. fabae and B. cinerea as the most important
and widespread fungi causing chocolate spot disease on faba bean. El-Gammal
{2005) surveyed the distribution of causal organisms of chocolate spot disease in
126 faba bean fields at 8 Governorates during two successive seasons. He found
that Botrytis isolates were the most frequent in their number. B. fabae isolates
were 141 isolates with frequency % 55.5 whereas B. cinerea isolates were 113
isolates only with frequency % 44.5 when identified 254 Botrytis isolate. The
highest igolation number of B. fabae was recorded at Kafr-El Sheikh and
Menuofia being 13 isolates for each Governorate during season 1998/1999, in the
same season, the fungus was not detected in Gharbia, Dakahlia, Sharkia, Qualubia
and Beni-Swicf Governorates. Meanwhile, the highest isolation number of B.
cinerea was recorded in Sharkia Governorate.

As for pathogenicity of root rot and chocolate spot pathogens of faba
bean, Omar (1986), Wang and Chai (2000) and Kurmut et al. (2002) confirmed the
abilities of R. solani, F. oxysporum, F. moniliforme and F. solani and Verticillium
dohlice in infecting faba bean plants causing rook rot and wilt diseases. They
verified the ability of Botnyis faboe and B. cinerea for infecting faba bean plants
causing chocolate spot diseasc. On the other hand, Metwaly (2004) revealed that
afl isolates of B. fabae and B. cinerea were capable for infecting faba bean plants
cauging chocolate spot but they varied in their virulence. B. fabae isolates were
more severe than that of B. cinerea. B. fabae isolates of Beheira Governorate
were the most virulent isolates, followed by isolates of Minufyia, Domiat
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Governorates, respectively. On the other hand, pathogenicity test of Rhizoctonia
solani isolates exhibited that R. solani isolated from Kafer El-Sheikh governorate
was the most virulent isolate from Sharkia governorate.

As for the effect of natural plant extracts in controlling root rot and
chocotate spot pathogens, Michoil and El-Khatechb (1985) and Gaafar er al.
(1989) found that garlic extract gave the best results in controlling both damping-
off and root rot discases with superiority of garlic extract effect over onion
extract. Also, Heweidy and Mohamed, Fatma (1997) found that eight crude
extracts of garlic cloves (4//ium sativum 1..) and henna leaves (Lawsonia inermis
L) have in vitro positive effect on reducing mycellial growth and spore
germunation of B. fabae the causal pathogen of chocolate spot disease of faba
bean (Ficia faba 1.). El-Gindy (2003) found that different concentrations of
aniseed and caraway juices sigmificantly inhibited the growth of Botrvtis fabae
isolate. Coriander and fenugreek had the best effect on the fungal rate.

Regarding the effect of bio-agents against root rot and chocolate spot
pathogens, all of Mathew and Gupta (1998) Hazanka and Das (1999) emphasized
the abilities of Trichoderma viride, Trichoderma koningii. T. harzianum, T. virens
and Baciflus subtilis in inhibiting the lincar growth of root rot fungi like R. solani, F.
solani on faba bean and other legume crops. Also, El-Gindy (2003) mentioned that
T. harzianum, T. lignorum and Bacillus subtilis affected significantly the average
diameter of B. fabae colonies than the control. On the other hand, Ibrahim, (2005)
found that 7. hamatum and T. harzianum inhibited in vitro the growth of two
tsolates of Fusarium oxvsporum f.sp. fabae isolate.

Concerning the effect of fungicides, EI-Fiki (1994) recorded that treating
seeds of Vicia faba with Vitavax-T, Quinolate V.X or Rizolex decreased
significantly pre- and post-emergence damping-off while, spraying the faba plants
with Benlate + chlorothalonil mixture was the best for controlling chocolate spot
disease (Botrytis fabae). Also, all findings of Vadhera ef al. (1997) and E1-Gindy
(2003) confirmed the efficacy of many different fungicides in controlling root rot
and chocolate spot pathogens of faba bean in vitro and in vive. Moreover, Ei-
Gammal (2005) found that Dithane M-45 and Tridex Polyram-DF were more
effective than Kocide-101 in controlling B. fabae on faba bean as well as the best
concentration was 200 ppm of all tested fungicides.

This work aimed to clear the efficacy of antagonists, natural plant extracts
and fungicides in controlling wilt, root rot and chocolate spot pathogens in vitro.

MATERIALS AND METHODS

1- Isolation and identification of the causal organisms:
a. Sampling and isolation from infected seedlings and roots:

Faba bean roots of rotten roots and whole plants were collected from
different localities that cultivated with faba bean in Egypt, i.e. Gharbia (Tanta),
Kafr El-Sheikh (Kafr El-Sheikh) and Minufiya (Sers El-Layian), Governorates
were used as samples of isolation.
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Infected parts were cut into small pieces, washed thoroughly with
runuing water to remove any adhering soil particles. These picces were surface
stedilized by immersing in 5% sodium hypochlorite solution for 2 min, followed
by 70% ethanol for 2 min, then washed several times in sterilized water then dried
within sterilized filter papers. Four surface sterilized pieces were aseptically
transferred onto potate dextrose agar medium (PDA) containing 40 ppm
streptomycin sulphate to avoid any bacterial contamination. Plates were incubated
at 25°C for 3 -7 days and observations were recorded (Christensen, 1957).
Hyphal-tips of grown fungi were transferred individually to new PDA plates
(Riker and Riker, 1936) and then identified according to their morphological and
microscopical characters as described by Gilman, (1957) and Jens er al. (1991).
Identification was confirmed by the Department of Mycology, Plant Pathology
Institute, Agricultural Rescarch Center, Giza, Egypt.

b. Sampling and isolation from infected faba leaves:

' Sampies of naturally infectod faba bean leaves (Vicia faba L.) collected from
the aforementioned localities in Egypt were used for isolation of chocolate spot
pathogens. Infected leaflets having symptoms of chocolate spot discase were cut into
small picces, each with single lesion of the concerned disease. Infected tissues were
surface sterilized by immersing them in 5% sodium hypochlorite solution for 2 min
and dried between double layers of sterile filter paper. The samples were plated on
ready PDA plates. Four pieces were put in each plate then the plates were incubated at
20°C for one week. Pure isolates were obtained using single spore or hyphal tp
techniques. The cansal organisms were identified by the aid of Department of
Mycology, Plant Pathology Instinite, Agricultural Research Center, Giza, Egypt.

2- Pathogenicity tests of:
a- Wilt and root rot pathogens:

Pathogenicity tests were carried out under greenhouse conditions at (Sers
El-Layian Agriculturat Research Station at 1999 growing season).

All fungal isolates isolated from rotten roots of faba bean were tested for
their pathogenic potentialitics on susceptible faba bean cv Giza-716 under
greenhouse conditions in order to select the highly pathogenic isolates.

Pots (25 cm ) were sterilized by dipping in 5% formalin for S min and then
left in open air till dryness. Soil {(clay loam soil) sterilization was accomplished with
5% formalin, mixed thoroughly, covered with plastic sheet for one week and then the
plastic sheet was removed in order to complete formalin evaporation (Whitehead,
1957). Soil infestation with each individual fungus was carried out at the rate of 3.5%
of soil weight (El-Sayed, 1999). Inocula were prepared by growing fungi on sand-
barley (SB) medium (25 g clean sand, 75 g barley and enough water to cover the
mixture). Flasks contained sterilized medium were inoculated with each particular
fungus and incubated at 25°C for two weeks. Potted soil was watered daily for a week
t enhance fungai growth. Soil of control pots was mixed with the same amouni of
sterilized sand-barley (SB) medium. Ten faba bean seeds were surface sterilized using
sodium hypochlorite 5% for 2 min, washed several times with sterilized water, before
sowing Three replicates with a total of 30 seeds were used for cach particular
treatment.
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Discase assessment:

Percentages of pre- and post-emergence damping-off as well as healthy
survived plants in each treatment were determined 15 and 30 days after sowing,
respectively using the next formula according to El-Helaly er a/. (1970).

b- Chocolate spot pathogen:
Atﬂ:eﬁrsgaﬂisola&sofBobymfabaeﬁomq:oﬂndlwvesoffd:abmn

were tested for their pathogenic potentialities on susceptible faba bean cv Giza-716
under greenhouse conditions in order to select the highly pathogenic isolate.

Seeds of Giza-716 were sown in pots (25 cm @), filled with clay loam
soil (10 kg soil/pot), at the rate of ten seeds/pot. Spores of Botrytis fabae were
obtained from 12 day-old culture of each isolate, which grown on FBLA medium
(50 g faba bean leaves +30 g sucrose +20 g sodium chloride and 20 g agar in one
liter of distilled water) as described by Leach and Moore, (1966)] at 20°C. Spores
were scparated using a came] brush, counted using a haemocytometer slide, then
adjusted to 5x10° spores/ml, and used immediately. Spore suspension was
sprayed on 35 day-old heaithy faba bean plants with an atomizer to obtain fine
mist on the inoculated plants. The check plants were sprayed with sterilized water
only to serve as control. Plants were left under polyethylene bags for 24 hours
then were removed and plants were kept under greenhouse conditions. Chocolate
spot symptoms appeared 7 days after inoculation were scored as infection type
and disease severity was assessed according to the 1 - 9 scale of Bernier et al.
(1984).

(nxv)
9N

Discase severity % = x 100
Where:
{n)= Number of plants in each category.
(v)= Numerical values of symptoms category.
(N)= Total number of plants.
(9)= Maximum numerical value of symptom category.

Table (1): The infection type scale of faba bean chocolate spot disease
(Bermeretal 1984)

Hot status
Highly resistant

Resistant Few small discrete lesions. 5
Moderately  |Some coalesced lesions with somd
resistant defoliation. ;

Susceptible defoliation, some dead plants,

Extensive lesions on leaves, stems, 2
Highly susceptible |pods, sporulation, stem girdling, blackeni
mi2nd death of more than 80% of plants.
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3. Factors affecting faba bean chocolate spot, wilt and root-rot pathogens
in vitro:
a.  Effect of natural plant extracts:

250 g of each of onion bulbs, garlic cloves and caraway seeds wele
mixed with 50 ml of sterilized water (El-Shami ef a/., 1985), The mixture of ¢ach
plant extract was blended and filtered using Seitz apparatus. The obtained stock
solution of each plant extract was considered as 100% concentration. Dilutions of
the plant extracts, i.e. 0, 25, 50, 75 and 100% were prepared. Three ml of ary
concentration of the tested plant extracts was poured in each sterilized Petri plae
(90 mm @) then followed by PDA medium, plant extracts and PDA medium were
gently mixed. The plates were inoculated with an equal disc (5 mm ®) of each of
the tested fungi then incubated at 28°C for R. solani, F. oxysporum, i7.
moniliforme, F. solani, F. semitectum and V. albo-atrum and at 20°C for B. faba:z.
- Control plates were supplied with 5 ml of sterilized water only. Three replicates
were used for each treatment. Linear growth of each one of the tested fungi was
measured when the mycelial growth of the control treaument completely covered
the surface of the medium.

b. Effect of antagonists on fungal linear growth of tested pathogens:

The antagonistic microorganisms such as Trichoderma harzianum, T.
koningii and Bacillus subtifis which isotated previously from the phylloplane of
faba bean leaves (El-Sayed, 2006) were tested for their antagonistic abilities. [n
this respect, Petri plates containing PDA medium were inoculated with a disc (5
.mm &) taken from 7 day-oid cultures of the pathogenic fungi taken from 10 day-
old culture of B. fabae. The pathogenic fungi were inoculated at one sice,
whereas the opposite side was inoculated with either disc of each antagonisiic
fungus T. harzianum and T. koningii or with streaking for antagonistic bacterium
B. subtilis. Plates only inoculated with pathogenic fungi at one side, 5 mm from
the plate edge were kept as control. Three replicates were used for each treatment.
Plates were incubated at 28°C R. solani, F. oxysporum, F. moniliforme, F. solaii,
F. semitectum and Verticillium albo-atrum and at 20°C for B. fabae. Linear
growth of the tested fungi was measured when pathogenic fungi have completely
covered the surface of the medium in the control treatment. The inhibition percent
was calculated using the formula of Abd El-Moity, (1985) as follows:

Ri-Ry

Reduction in linear growth (%) = x100

1
Where:
R, = the radius of control growth
R; = the radius of inhibited growth

€. Scanning electron microscope (SEM) of the interaction hetween
Trichoderma harzianum and tested pathogens,

From the interaction sites between 7. harzianum and F. solani, F.
oxysporum and Boirytis fabae isolates, disc of 8 mm in diameter covered with
Trichoderma hyphae and the pathogens were prepared for SEM examination. The
samples were immersed in 5% glutaraldehyde in 0.1 M phosphate buffer pH 7.2,
washed in the same phosphate buffer, dehydrated by their passage through gracied
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aqueous ethyl alcohol scries (10, 30, 50, 75 and 95%) then placed in 100%
ethanol at room temperature for few minutes. They were then dried with a critical
point dryer unit mounted on aluminum stubs with silver glue and coated with
gold-palladium using anion sputtering unit. The samples were then eéxamined
under scanning electron microscope, SEM unit at Fac Agric., Ain-Shams
University Manzali, er al. (1993).

d. Effect of some fungicides on wilt, root rot and chocolate spot pathogens:

Five fungicides namely, Benlate (Benomyl-50), Rizolex-T (Tolclofos
methyl+thiram), Monceren (Pencycuron-25), Vitavax-T (carboxin -75 Thiram) and
Primes (Triticonazole) were tested against oot rot pathogens meanwhile some other
fungicides, /.e. Benlate, Dithane-M435, Copper oxychloride-50 and Copper
Acrobat, were tested against Botrytis fabae as chocolate spot pathogen. Different
concentrations were made from each fungicide, ie. 0, 5, 10, 25, 50, 100, 200 and 400
ppm. Five ml of each concentration from cach fungicide was poured o Petri plates
(90 mim @), then followed by PDA medium then Petri plates were gently mixed.
Plates were then inoculated with tested pathogens and then incubated at 20°C in
case of Botrytis fabae and at 28°C for the tested root rot pathogens. Three replicates
were used for each concentration. Linear growth of tested fungi was measured when
the pathogenic fungi completely covered control treatment by taking the average of
two perpendicular diameters (in mun).

RESULTS

1- Isolation and identification of the causal organisms:
a From infected roots:

Data in Table (2) indicate that seventy one isolate of different soil-borne
fungi were isolated from wilted and rotten roots of faba bean plants (Giza-716 cv),
showed root-rot and wilt symptoms, cultivated in three Egyptian governorates of
north Delta, ie. Menoufya, Gharbia and Kafr El-Sheikh. These isolates were
identified as Rhizoctonia solani (18 isolate), Verticillium albo-atrum (15 isolates),
Fusarium oxysporum {9 isolates), Fusarium solani (7 isclates), Fusarium
semitectum (6 isolates) and Fusarium moniliforme (4 isolates) respectively.
Meanwhile, 12 isolates were not identified from the three governorates. As for the
frequency % of the isolated fungi in the three governorates, R. solani followed by
V. albo-atrum were the most frequent fungi in the three governorates. Also, the
highest number of isolated fungi were recorded in Menoufya followed by Kafr
El-Sheikh and Gharbia, respectively.

b. From infected leaves:

Eight Botrytis isolates were isolated from faba bean leaves (Giza-716
cv), showed chocolate spot discase symptoms, collected from three different
governorates in north Delta (as mentioned before). These isolates were identified
as Botrytis fabae Sard. according to their morphological features.

Data in Table (2) indicate that Botrytis fabae was recorded in all tested
governorates. The highest number of isolates was scored in Menoufya
governorate (4 isolates) followed by Gharbia and Kafr El-Sheikh (2 isolates for
each).
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Table (2): Isolated fungi from rotten and wilted roots as well as from spotted
leaves of faba bean and their frequency (%) in three different
Iocatlons.

Gharbia

*F **F%
) h:zoctoma solani 4 12105
V. albo-atrum 4 12105
8F. oxysporum 15.79
1l solani 10.53

F-. semitectum 526
i moniliforme 5.26
Unlmown fungi 21.05

M3t n | 13 { 12 12 L] o | vy
Dol vk ual Lol g vl oo
B

fmquency numberof lsolatcd fungl *"‘P" = ncy% of 1solated funga

2- Pathogenicity tests;
a- Wilt and root rot pathogens:

In this experiment, 18 isolaies only of root isolates, which represent 6
different fungi were tested for their pathogenic potentialities (three isolates of the
same fungus representing three different governorates).

Results presented in Table (3) reveal that all tested isolates could infect
the roots of faba bean (Giza-716 cv) causing pre and post emergence damping off
and thus reduced the survived plants. The highest pre- emergence damping-off
infection % (20.0%) was recorded by R. solani (Isolate-3) isolated from
Menoufya followed by F. oxysporum (Iso-2) and F. solani (Isolate-2) isolated
from Kafr-El Sheikh then F. moniliforme (Isolate-3) and V. albo-atrum (Isolate-1)
respectively. On the other hand, the isolates F. moniliforme (Isolates-1&2), F.
semitectum isolaies (Isolates-1&3) and V. albo-atrum isolate (Isolates-2) were
not able to cause any pre- emergence damping-off infection %. As for post-
infection%, F. oxysporum (Isolates2) followed by R. selani (Isolate-3), F. solani
(Isolate-2), F. moniliforme (Isolate-3) and V. albo-atrum (Isolate-1} were the
highest in this regard respectively. Also, all tested isolates without exception
caused post-emergence damping-off ranging between 3.3 - 23 3%.

Itis concluded from the results that the isolates i.e., F. oxysporum (Iso-
2) followed by R. solani (Isolate-3), F. solani (Isolate-2), F. moniliforme (Isolate-
3) and V. albo-atrum (Isolate-1) were the more virulent ones.

b- Chocolate spot pathogen:

Data in Table (3b) indicate that the eight tested isolates of Botnytis fabae
were able to infect faba bean (cv. Giza-716) causing different levels of discase
severity with significant differences among the eight tested isolates. In this respect, B.
Jfabae isolated from Gharbia was the highest aggressive isclate compared with the
other tested isolates, which gave 52.52% chocolate spot severity. Meanwhile, B. fabae
isolated from Menoufya gave the lowest disease severity.
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Table (3a): Pathogenicity test of 18 root rot and wilt fungi of isolstes isolated
from faba bean roots (cv. Giza-716) coliected from three
Governorates.

Isolated fungi m::i::

| F. moniliforme (1) Gharbia

F. maniliforme (2) Kafr-Fl Sheikh

F. moniliforme (3) Menoufya

F. semitectum (1) Gharbia

F. semitectum (2) Kafr-El Sheikh

F. semitectum (3) Menoufya
Gharbia
Kafr-El Sheikh
Menoufya
Gharbia
Kafr-Fl Sheikh
Menoufya
Gharbia
Kafr-El Sheikh
Menoufya
Gharbia
Kafr-El Sheikh
Menoufya

L.S5.D. 0.05 17.8
*Pre-%= Prc emergence damping off infection
**Post-% = Post emergence damping off ***Sur-% = Survived
infection plants

10.7 14.4

Table (3b): Pathogenicity test of 8 Botrytis fabae isolates on faba bean (cv.
Giza-716) under Erecnhouse conditions.

Botrytis isolates Tsolation localities D,S(%) |
Botryiss fabae (1) Gharbia 52.52
Botryits fabae (2) Gharbia 14.07
Botryits fabae (1) Kafr El-Sheikh 518
Botryits fabae (2) Kafr El-Sheikh 15.55
Botryits fabae (1) Menoufya 222
Botryits fabae (2) Menoufya 15.18 |
Botryits fuboe (3) Menoufya 21.74
Botryits fabae (4) Menoufya 17.77

Control

3.37

*D.S M)=Dimsev:ﬁty%aooordingtoitnkrdd. (1993).
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3. Factors affecting faba bean chocolate spot and reot-rot pathogens in vitro:
As mentioned before in the pathogenicity test experiments, six isolates
from faba bean roots ie. Fusarium solani {2), Fusarium moniliforme (3),
Rhizocionia solani (3), Verticillium albo-atrum (1), F. semitectum (2), F.
oxysporum (2) as well as one isolate of Botrytis fabae of Gharbia Governorate
were chosen to complete the further studies based on their pathogenic abilities.

a Effect of natural plant extracts:

Data in Table (4) indicate that garlic extract inhibited linear growth of ¥,
solani, F. moniliforme, R. solani, F. semitectum, F. oxysporum and B. fabae at all
tested concentrations with the exception of the concentration 25% while, V. albo-
atrum was the lowest affected one. On the other hand, onion extract inhibited the
lincar growth of F. solani, V. albo-atrum, F. oxysporum and F. semitectum at
. comcentration rates 75, 75, 100 and 100%, respectively, while it gradually reduced
linear growth of remained fungi. Caraway extract inhibited the linear growth of V.
albo-atrum, F. oxysporum and Botrytis fabae at concentration rate 100% for the
three fungi. Generally, all plant extracts used were significantly reduced linear
growth of all tested fungi. However, variations among the tested plant extracts
against the examined fungi were recorded. Garlic extract was the most effective
plant extract followed by onion and caraway. The most sensitive fungi to garlic
was F. semitectum and F. oxysporum, but the most sensitive fungi with onion
extract were F. solani, F. oxysporum and V. albo-atrum, while the most sensitive
fungus to caraway extract was B. fabae.

b. Effect of antagonists on fungal linear growth of tested pathogens:

Data in Table (5) reveal that the tested antagonists have significantly
reduced linear growth of all tested fungi compared to control. In general, T
koningii and T. harzianum were the most effective bio-agents followed by B.
subtilis where they recorded the highest percentages of reduction. Also, all tested
pathogenic fungi varied clearly in their reaction to 7. harzianum, where the
highest reduction% was recorded with F. oxysporum, V. albo-atrum and F.
solani, respectively. Meanwhile, the lowest reduction% was recorded with F.
semitectum. On the other hand, 7. koningii was different in s reaction with the
tested pathogenic fungi, where the highest reduction% was recorded with F.
semitectum, R. solami, F. moniliforme, F. oxysporum and V. albo-atrum,
respectively. Also, using B. subfilis as a natural antagonist was not highly
effective in reducing the growth of tested pathogenic fungi comparing with T.
harzignum and T. koningii where it reduced the growth to levels below 50%
except with V. albo-atrum (52.6%). As for, B. fabae, all tested antagonists
reduced the growth of the fungus. In this respect, T. harzianum and T. koningii
were the best while B. sublilis was the least cffective one.

c. Scanning electron microscope (SEM) of the interaction between
Trichoderma harzianum and tested pathogens.

The illustrated results in Fig. (1 ab & ¢) show that scanning electron
microscope (SEM) is a very useful research tool for examining the interaction
sites between Trichoderma harzianwm and the pathogenic fungi ie F
oxysporum, F. solani and Botrytis fabae which, infecting faba bean plants. In Fig.
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{1a) Trichoderma hyphae coiled around the host hyphae of F. oxysporum
consisting different types of parasitism in form of coiled hyphae (shape 1), pincer
hyphae (shape 2) and ring hyphae (shape 3). Meanwhile, Fig. (1b) illustrate the
parasitism of 7. harzianum on F. solani where it coiled around the host hyphae
consisting of coiled hyphae {shape 1), hook and pincer shaped hyphal branches
(shape 2) and hooked parallel hyphae looking for penetration or coiling sites
(shape 3).0n the other hand, Fig. (1c) illustrate the parasitism of . harzianum on
Botrytis fabae in form of adhesive hyphae which penetrate and degrade the host
hyphae as well as appresorium-like bodies (shape 1), coiled shaped hyphae
around the hyphal host (shape 2) and paratlel hyphac which penetrate the
mycelium and spores of Berrytis (shape 3). _

Table (4): Effect of natural plant extracts at different concentrations on linear
4 wth (mm)thentestedrootandchocolate pathogs

Average linear growth (mm) on media contamed
different concentrations (%) of prepared extracts
Garlic
0 25 50 75 100
90.0 26.6 00.0 00.0 00.0
90.0 37.3 00,0 00,0 00.0
90.0 45.0 30.7 16.7 00.0
90.0 00.0 00.0 00.0 00.0
90,0 18,3 00.0 00.0 00.0
90.0 00.0 00.0 00.0 (0.0
trytis 90.0 -1 46.7 247 00.0 00.0

L.S.D. at 1% 3.53
| __Onion
bR, solani - . 60.7 53.3 30.0 8.30
(F. solani . 417 31.7 00.0 00.0
41.7 333 18.3 00.0 §
HF. oxysporum . - 36.7 30.0 00,0 | 000 |
.moniliforme . 51.7 400 4 300 i
. semitectum . 62.3 47.7 37.3 00.0
75.0 54.7 30.7 3.3
' 5.49
Caraway
65.0 43.3 35.0
60.0 48.3 41.7
63.3 51.7 40.0
90.0 47.3 38.3
717 61.7 45.0
61.7 47.7 40.7
80.0 - 383 . 00.0
6.30
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Tahle (5); Effect of the tested nntagmusts on linear growth of faba bean root

T ﬁamauum T. koningii
70.0 81.1
78.1 75.9
79.6 16.6
76.3 73.0
64.1 86.3
74.8 772
16.7 64.8

LSD at 1% for . Tnteraction FxA = 8.74

Fig. (1a): Scanning electron micrograph showing different types of
Trichoderma parasitism on F. oxysporym hyphae (2000X).
1-Trichoderma hyphae coiled around the host hyphae of F.

oxysporam.
2- Pincer shape hyphae of Trichoderma around the host hyphae.
3- Ring shape hyphae of Trichoderma.
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Fig. (1b): Scanning electron micg;raph showing different types of
Trichoderma parasitism on F. solani hyphae (2000X).

1-
bl

3-

Trichoderma hyphae coiled around the host hyphae of F.
solani.

Formation of hook and pincer shape from hyphal branches of
Trichoderma around the host hyphae.

Hooked parallel hyphae of Trichoderma which looking for
penetration or coiling sites.
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Fig. {1c): Scanning electron micrograph showin

g different types of

Trichoderma parasitism on B. fabae hyphae (2000X).

1-

-Adhesive hyphae of Trichoderma as well as its appresorium-

like bodies
Trichoderma hyphae coiled around the host hyphae of B. fabae.
Parallel hyphae.which penetrate the mycelium and spores of

Botrytis.
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d. Effect of some fungicides on root rot and chocolate spot pathogens:

Data in Tabie (6a, b,c.d.e & f) revealed a significant reduction of fungal
linear growth as a result of using the examined fungicides. Moreover, increasing
concentrations of tested fungicides decreased gradually the fungal linear growth
of the tested pathogenic isolates to reach its maximum reduction with the higher
concentration used. In this respect, at 400 ppm concentration for any fungicide,
no growth was recorded for all tested fungi. It is pronounced also that there were
variations among the fungicides in their efficacy on the tested pathogenic fungi
where Benlate was the most effective fungicide in reducing fungal linear growth
compared with any other fungicides tested at any corresponding concentration.
All pathogenic fungi were sensitive to Benlate, while, V. albo-atrum was
sensitive to Vitavax-200, meanwhile, F. moniliforme was sensitive to Rizolex-T
and Mounceren.

Lle growth (mm)
at different concentrations
25 50 100 | 200

90 77 13 0
90 77 38 0
79 53 50 26

67
43
LSD at 1% for ] Fung:c:des Conoemranon o Immcuon -
(B} (AB)
1.46 2.16 4.82

Table (6b): Effect of different fun cndes on growth of F. solam

Linear growth (mm)
at differert concentrations (ppm)

Fungicides
0 10 25 50 100 | 200 | 400 | Mean
Vitavax-200 90 90 84 71 32 22 0 56
| Monceren 90 90 | 81 72 1 53 32 0 60
Rizolex-T 20 90 83 57 32 21 0 53
i Primes 90 88 79 68 51 38 0 59
49 28 18 10 0
aar 0
LSD at 1% for  Fungicides (A)  Concentration Interaction
B) (AB)

1.28 1.80 4.06
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Table {(6¢): Effect of different fungicides on
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h of F. moniliforme.

Linear growth (mm)
Fungicides at different concentrations (ppm)
0 10 | 28 50 100 | 200 | 400 | Mean
Vitavax-200 9 | 901 78 67 42 16 0 55
Monceren 90 ! 87 59 24 20 12 0 42
Rizolex-T 90 | 85 | 65 27 21 0 0 41
Primes 90 | 88 | 82 62 51 38 0 59
Benlate 90 | 52 | 32 0 0 0 0 25
LSD at 1% for Fungicides (A)  Concentration Interaction
(B) (AB)
2.80 1.99 4.44

: Effect of different fungicides on g

wth of F. o

Linear growth (mm) -
at different concentrations (p

10

25

50 i 100

200

80

45 0

0

80

70 49

0

82

67 53

17,

71

63 51

42

52

0 0

0

0

LSDat 1% for  Fungicides(A)  Conceniration  Imteraction
(8) (AB)
1.59 1.76 393
Table (6¢): Effect of different fungicides oa growth of F. semitectum.
Linear growth (mm)
Fungicides at different concentrations (ppm)
0 10 25 | 50 | 100 | 200 | 400 | Mean
Vitavax-200 90 £ 87 | 60 43 21 0 56
Monceren 90 % 90 58 73 28 0 61
Rizolex-T 90 90 | 81 28 42 22 0 51
Primes 920 88 81 72 62 46 0 63
Benlate 90 86 81 66 51 36 0 59
LSD at 1% for Fungicides (A)  Concentration Interaction
(B) (AB)
205 224 5.01
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Table (60); Effect of different fungicides on growth of V. glbo-atrum.

Linear growth (mm)
Fungicides at different concentrations (ppm}
0 10 25 | S50 | 100 | 200 | 400 | Mean
Vitavax-200 90 86 69 51 3! 17 0 49
Monceren 90 90 82 57 37 21 0 54
Rizotex-T 90 90 81 28 42 22 0 50
Primes 90 88 81 72 62 46 0 58
Benlate 90 60 42 32 18 10 0 36
LSD at 1% for Fungicides (A)  Concentration Interaction
(B) (AB)
244 2.60 570

As for the effect of four different fungicides against Botrytis fabae growth,
the results in Table (6g) reveal that all tested fungicides at all concentrations
affect significantly the growth of B. fabae comparing to check treatment.
Moreover, increasing the fungicide concentration levels from 0 to 400ppm
increased gradually the reduction of linear growth. On the other side, Dithane-
M45 was the best effective fungicide followed by Benlate and Copper Acrobat
respectively in reducing fungal growth B. fabae while, Copper Oxychloride was
the lowest one in this respect.

at differcnt concentrations (ppm) ;
0 10 25 S0 | 100 | 200 | 400 | Mean
90 33 7 0 0 0 0 186 |
90 83 58 42 12 0
90 26 0 0 0 0
%0 53 36 3 0 0
LSD at 1% for Fungicides (A} Concentration Interaction
(B) (AB)
31 27 54
DISCUSSION

Faba bean (Vicia faba L.) is one of the most important legume crops. It
is infected with many funga] pathogens causing considerable yield losses where
damping-off, root-rot, wilt and chocolate spot diseases are the most important
fungal diseases affecting faba bean production in Egypt (Mahmoud, 1996).

Sum of 71 isolate of different soii-borne fungi were isolated from roots
of faba bean plants showed root-rot and wilt syraptoms of cv. Giza-7 16 calinvated
in the three Egyptian governorates of north Delta, i.c. Minufiya, Ghavbia andXafr
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El-Sheikh. These isolates were identified as Rhizoctonia solani, Verticillium albo-
atrum, Fusarium oxysporum, F. solani, F. semitectum and F. moniliforme. R.
solani followed by V. albo-atrum were the most frequent fungi in the three
governorates. The highest number of isolated fungi was recorded in Menoufya
governorate followed by Kafr El-Sheikh and Gharbia governorates, respectively.
These results are similar to those obtained by Sepiiveda (1991), El-Morsy et al.
(1997), Akem and Bellar (1999) and Hugar (2004) isolated Fusarium oxysporum
and F. solani f.sp. fabae, Rhizoctonia solani, F. oxysporum £.sp. fabae, Fusarium
oxysporum and Macrophomina phaseolina from wilted and rotten roots of faba
bean in different parts of the world as well as considered them the most important
and widespread fungal diseases observed at all locations. On the other hand, eight
Botrytis isolates were isolated from faba bean leaves (Giza-716 cv) showing
chocolate spot symptoms in the some North Delta governorates. These isolates
- were identified as Botrytis fabae Sard. B. fabae was recorded in all inspected
governorates and scored the highest number in Menoufya governorate followed
by Gharbia and Kafr El-Sheikh governorates, respectively. These results are in
harmony with the findings of Mohamed et al. (1986) and Morsy {2000) who
isolated 4 isolates of B. cinerea and of 3 B. fabae from faba bean fields of
Beheira, Kafr El-Sheikh and Sharkia governorates. He added that B. fabae
isplated from Behera governorate was the most virulent. Moreover, Daboor
(2001} isolated 7 isolates of Botrytis spp. from different growing areas of faba
bean in Egypt, of which 4 isolates were of B. cinerea and 3 of B. fabae.
Furthermore, Abo-Bakr (2002) isolated B. fabae and B. cinerea from different
faba bean growing areas in Egypt and found that B. fabae isolates were the more
aggressive than B. cinerea. Also, Bretag and Raynes (2004) reported that
chocolate spot, caused by B. fabae and B. cinerea is the most important disease of
faba beans in Victoria and South Australia. In addition, El-Gammal, (2005)
indicated that the highest frequency of B. fabae was scored in Menoufya and
Kaft- Fl Seikh governorates during scasen 1998/1999,

Pathogenicity test of 18 isolates of root isolates, (represent 6 different
fungi of the three governorates) revealed that all tested isolates could infect the
roots of faba bean (Giza-716 cv) causing pre and post emergence damping-off
and reduced the survived plants. The isolates of F. oxysporum (Isolate-2) followed
by R. solani (Isolate -3), F. solani (Isolate-2), F. moniliforme (Isolate-3) and V. albo-
atrum (1solate-1) were the most vinudent ones. These findings are in agreement with
those obtained by Omar (1986) and Simay (1992). In this respect also, Metwaly
{2004) found that R. solani isolated from Kafer El-Sheikh governorate was the
most virulent isolate than that of Sharkia governorate, Also, the results indicated
that the eight tested isolates of Botryiis fabae were able to infect faba bean plants (cv.
Giza-716) causing different lewvels of disease severity with significant differences
among the eight tested isolates. B. fabae (Isolate-1) that isolated from Gharbia
governorate was the highest pathogenic. In this respect, Wang and Chai (2000),
Abo-Baker (2002) confirmed the virulent of B. fabae more than B, cinerea and its
role in restricting deveiopment of faba bean in China and Egypt. Moreover,
Metwaly (2004) found that B. fabae isolates of Beheira governorate were the
most aggressive isolates, followed by isolates of Menoufya and Domial
governorates, respectively.
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As for the factors affecting faba bean damping-off and chocolate spot
diseases, in vifro studies, the results indicated that afl the tested plant extracts
have significantly reduced the linear growth of all the tested fungi. However,
variations among the tested plant extracts against the examined fungi were
recorded. Garlic extract was the most effective plant extract followed by onion
and caraway. Meanwhile, the most sensitive fungus to garlic was Fusarium solani
and F. moniliforme, but the most sensitive fungus with onion extract were F.
solani, and V. albo-atrum, while the most sensitive fungus to caraway extract was
B. fabae. These findings could be interpret in light of the results of Michoil and
El-Khatech (1985) and Gaafar et al. (1989} who found that garlic extract gave the
best results in controlling both damping-off and root rot diseases with superiority
of garlic extract effect over onion extract. This mentioned power of garlic extract
in inhibition the growth development of the tested pathogenic fungi or decreasing
the mortality of discases of faba bean plants might be attributed to volatile
organic compounds consisting of lincar chain aldehydes, allyl sulfides and
disulfides as mentioned by Binchi et af. (1997). Also, Heweidy and Mohamed,
(1997) found that crude extracts of garlic cloves (4/lium sativum L.) and henna
leaves {Lawsonia inermis L.) in vitro reduced mycelial growth and spore
germination of B. fabae Sard,. While, El Gindy (2003) verified that anisced and
caraway juices at different concentrations have significantly inhibited the growth
of Botrytis fabae but coriander and fenugreek had the best effect in this respect.

On the other hand, using antagonistic bic-agents in vitro reduced
significantly the linear growth of all examined fungi, where 7. koningii and 7.
harzianum were the most effective bio-agents followed by B. subrilis Also, there
were variations among the tested fungi in relation to their reaction to 7.
harzianum, where the highest reduction% was recorded with F. oxysporum
followed by V. albo-atrum and F. solani respectively. As for, B. fabae, all the
tested antagonists reduced the growth of the fungus. In this respect, T. harzianum
and T. koningii were the best in this regard, while B. subtilis was the least
cffective onc. On the other hand, scanning electron microscope (SEM) of the
interaction sites between Trichoderma harzianum and the pathogenic fungi
illustrated the antagonistic behavior, where T. harzianum coiled around the host
hyphae of the tested pathogenic fungi consisting different types of parasitism in
form of coiled hyphae, pincer shaped hyphae, hook and pincer shaped hyphal
branches, hooked parallel hyphae looking for penetration, ring hyphae and
adhesive shaped hyphae as well as appressorium-like bodies as cleared in cases of
R. solani, F. oxysporum and B. fabae. These results are in harmony with the
findings of Mathew and Gupta (1998) and El Gindy (2003), where they verified
the positive role of Trichoderma spp and Bacillus spp. in controlling wilt, root rot and
chocolate spot infection and their pathogens in vitro and in vive as well as their
positive effect on plant growth characters, In this respect, of Mahmoud et al.
(2004), El-Gammal (2005) and Ibrahim, (2005) verified the success of T.
harzianum, T. hamatum and B. subtilis, in controlling Botrytis fabae, spore
germination and chocolate spot development as well as F. oxysporum {.sp. fabae
isolate. On the other hand, the antagonistic forms which appeared in the
interaction between 7. harzianum with R solani, F. oxysporum or B. fabae in this
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study are in similar in most cases to those obtained by El-Habbaa (1997) who
studied the parasitism of Trichoderma on B. cinerea.

Conceming the effect of fungicides, in vifro results indicated that
increasing concentrations of the tested fungicides decreased gradually the fungal
linear growth of the tested pathogenic isolates. Benlate was the most effective
fungicide in reducing fungal lincar growth compared with the other fungicides at
.any corresponding concentration. All pathogenic fungi were sensitive to Benlate,
while, V. albo-atrum was sensitive to Vitavax 200, while, F. moniliforme was
sensitive to Rizolex-T and Monceren. On the other hand, all the tested fungicides
at all the tested concentrations affected significantly the growth of B. fabae,
where Dithane-M45 was the most effective fungicide followed by Benlate and
Copper Acrobat respectively. These results are in harmony with those of El-Fiki
_ (1994) who recorded that treating seeds of Vicia faba with Vitavax-T, Quinolate

V.X or Rizolex decreased significantly pre- and post-emergence damping-off
while, spraying the faba plants with Bentate + chlorothalonil mixture was the best
for controlling chocolate spot discase (Botrytis fabae). Therefore, El-Gindy
(2003) confirmed the efficacy of many different fungicides in controlling root rot
and chocolate spot pathogens of faba bean in vitro and in vivo. Also, the results of
El-Gammal (2005) are in harmony with the obtained findings where he found that
Dithane M-45 and Tridex Polyram-DF were more effective than Kocide-101
when used for controlling B. fobae on faba bean plants (Giza-40).
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