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was the best isolate sincerecorded
(913%) growth reduction of ¥. daiae
followed by P. fuorescence (T1.6%)
growth reduction.  The lowest. growth
reduction of the samepathogens was
observed in case of Azospirillum 5.
(AS11) being 41.6% compared with the
control. These results were in agreement
with those obtained by Asaka and Shoda
(1996) and Sadier (1996)On’the other
band, P, uorescence (PF), Bacills
polvmyxa (BP), Azotobacter sp (AZ1T)
and dzospirillum sp. (AST) were the best
isolates and  showed the  highest
antagonistc effct against F. axysporum
fp fycopersici. These isolates recorded
the highest percentages of ~ growth
reduction of £, axysporum _£5p.
Incopersici being (746, 663, 66, 35.6%)
respectively.  These results are in
harmony with those reported by Martiny
and Marme (1995). The variation in the
bacterial isolaes abilites may be due to
the strain type and the type of metabolic
‘matrials that are produced by the strains
in culre media. In this respect
Fusarium and Vericillium wil_was
Suppressed through the actvity of PGPR
Strains.  The discase  suppressive
mechanisms by PGPR _include
siderophores (mediated competition for
ion)  (Rasijmakers et al. 1995).
Meanwhile, otber investigatos attributed
the discasesuppressive. mechanisms by
PGPR to the competition for nutitional
substances or induction of _systemic
resistance (Van Loon et al, 1995; Fuchs
et al. 1997). Nevertheless, Albuquerque
etal, (2003) reparted that the production
of HCN by PGPR strains (Bacillus s7.)
showed antibiosis against soil bomne
pathogenic fungi. Also, they reported that
the PGPR colonize plant organs

cpiphytically or ~endophytically and

caused  enhancing  development,
protecting the roots from soil bome
pathogens and inducing  resistance
against pathogens.

[ —

e o

Effect of scedling treatment of
bloagents on Incldence of fomato
Tungal wilt disease under greenhouse
conditions: Data in Table (5) showed
that the infested soil with either £
oxvsporum fsp Ivcopersici or V. dahliae
significantly decreased the growth of
tomato.  Growth characteristics of
tomato were significantly increased with
the inoculation with PGPR compared to
un-inoculated ones. Data in Table (5)
showed that the inoculation of tomato
with symbiotic N-fixing
(AZ17) and Azospirillum  sp.
exhibited different degrees of reaction
against . axysporum [ sp. Ivcopersici
and V. dahlice and  significantly
decreased the percentage of  infected
tomato plants compared to the un-
inoculated ones. While, the percentage of
discase severity significantly decreased
with tomato inoculated with symbiotic
Nefixing  Azotobacter  sp.  and
Azaspiritlum sp. These results are in
‘accordance with Hassouna et al. (1998)
and Zaghloul et al, (2010). However,
lower percentage of discase severity of
tomato  scedlings  were  attained  in
response fo treatment with mixture of
PGPR (96.84%) against F. oxysporum /.
sp. Iycopersici and (9026%) against V.
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Fennel (Foeniculum vulgare L) is a
member of Umbellifera  (dpiceac).
Although the original homeland of fennel
is the Mediteranean basin, however
fennel now is very common in the most
world countries. Fennel is considered one.
of the most popular medicinal crops of
the world. Fennel is used as spices,
beverage or for medical purposes.
(Gebily, 2015). Rhizoctonia  solani
Kuehn (Thantephorus cucumeris (Frank)
Donk) causes serious losses in fennel in
many parts of the world. Symptoms of
rot have been attributed to the action of
Several enzymes that degrade cell walls
(Wilhelm, 1995). The fungus is an
economically important pathogen of
‘many crops of worldwide. It occasionally
causes serious root rot. Damping off in
fennel and coriander scedlings is due o
R solani. This pathogen was isolated
from _different_Egyptian soil samples
(Saleh etal, 2013). Fennel is attacked by
soilborne diseases such s Fusarium
oxssporum. F. solani, Rhizoctonia solani,
Macrophomina _phaseolina, Selerotium
rolfsii and Pythium spp. which cause
cconomic losses in yield. ~Different
antagonists ie. Trichoderma spp. and
Bacillus subtilis used as seed coating
reduced the incidence of pre-, post-
emergence damping-off and root ot
diseases. Trichoderma harziamum, T
viride and B. subilis were the most
effective antagonists as shown by the
highest plants survival, the best seed
yield and ol components under field
conditions (Gebily,  2015).  The
antagonistic activity of Trichoderma spp.
was tested in vitro, in pot and in field
Role of bio-agents in cnhancing some
enzymes  (chitinase,  peroxidase  and

polyphenoloxidase) related 1o disease
resistance in plant was detected (Pieta &
Pastucha, 2004). Using T har=ianum and
T viride as seed dressing for bean sceds
at the rate of dgkg seeds. showed
specific suppression of damping-off, root
rot and improving fresh, dry weight of
shoois, dry weight of roots, yield
components number and  weight of
pods/plant and dry weight of 100 sceds
(Abmed et al, 2015; Ahmed, 2013;
Abmed,  2005;  Sullivan,  2004).
Trichoderma spp. as able to_conirol
various plant diseases, especally soil-
bome diseases. It affects plant pathogens
withdifferent mechanisms such_as
competition,  antibiosis and _parasitism

(Saksirirat et al. 2009). Also,
Trichoderma  spp. gave the best
hyperparasitic  behavior  against
Macrophomina phaseolinaand_can
induce resistance in treated plants
(Larralde-Corona et al,  2008),
Trichoderma  harziamum  can  be

considered as ideal biocontrol agent for
its good characteristc. This antagonist is
very easy to be isolated and it grows
rapidly on organic Stuff. Trichoderma
harzianum acts through different modes
of action ie. mycoparasitism (Ahmed,
2013; Lumsden et al. 1995). production
of antifungal substances (Robinson et al.,
2009), also it owns an enzymatic system
that causes destruction of the pathogens
(Ziedan et al., 2005). In addition to these
‘modes of action, Trichoderma also acts
as inducer for resistance in treated plants
against certain _pathogens ~ (Harman,
2006; Ahmed, 2005; Homer, 1993) and
can gow within wide range of
temperature_and other _environmental
conditions (Singh et al, 2010; Bailey et
al,, 2008). Bacillus subilis BNI proved
it 25 a potent bioconirol agent, whereas

1
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Our resuls showed that & polymyxa and
P fluorescence were able to reduce
discase incidence and severity of F.
oxyproum and V. dahliae in tomatoes by
stimulating vegetable growth and_root
development of the treated plants. From
these resuls it may be concluded that
application  of  PGPB  provide @
reasonable level of protection against
Foxysporum and V. dahliae in tomato
under greenhouse conditions. Also, the
present study provide sufficient evidence
to the recommended the use of the
‘mixture of antifungal strains of Bacillus
subiils, Bacillus megaterium, Bacillus
polymyxa, Pseudomonas  fluorescence
and  Trichoderma  harziamum  in
combination with dinitrogen fixers of
Azotobacter sp. and Azospirillum sp. is
Successful biocontrol agent against soil
bome pathogens causing discase of
tomato.
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known  dilution  was  asepiically
transforred to sterilized Petri-dishes cach
containing about 10 ml of melted warm
‘agar medium. Three plates were used for
each dilution. Al plates were incubated
at 2551°C for 2 - 4 days. The isolated
‘microorganisms, which grew in separate
colonies on the dilution plates,  were
sclected, sub-cultured and _ identified
‘according to their morphological, cultural
characters (Rifai, 1969; Comm, 1955).
Identification was _confirmed at the
Mycology and Plant Discase Survey
Research Department, Plant Pathology
Rescarch Insttute, Agricultural Rescarch
Center, Egypt.

Pathogenielty tests: Pathogenicity tests
were carried out under greenhouse
conditions located at _Integrated Pest
‘management Research Department, Plant
Pathology  Research  Institute,
Agricultural Research Center, Egypt.
Plastic pols 20 cm diameter were
Sterilized by dipping in 5% formalin
solution for 5 min.,then lefl in open air
till dryness. Disinfected clay loam soil
(with 5% formalin) was_distributed in
plastic pots (3.0 kg sterilized soil pots
and infested by 10 g of com sand meal
(CSM)  medium  inoculated by F.
oxssporum,  F. solani, R._solani, M.
phaseolina, S. rolfsi and Pythium spp.
com sand meal (CSM) medium enriched
with 0.2% peptone_solution_(Ahmed,
2013; Ahmed, 2005; Abd El Moity,
1985). Soil infestation was performed 10
days before sowing tested crop. Seeds of
fennel obiained from organic Sakran
farm, Abshoway, Fayoum Govemorate,
Egypt, were used in this experiment
Seeds were sown in the infested pols or
non-infested (control) at the rate of 5
sceds /pot and three pots were used as

replicates for each particular treatment.
Data were recorded as percentage of
discase incidence in cach treatmen.

In vitro experiments: The effect of
different antagonists on the lincar growih
of the pathogenic fungi was conducted
under  laboratory _ conitions.
Trichoderma. harzianum, T. viride, B.
subtili solated from rhizospher soil of
fennel plants and commercial preparation
“Bio Zeid (Talium) and Bio ARC
(Bmegaterium)” were evaluated during
this study. Unless otherwise mentioned.
autoclaved Gliotoxin Fermentation Agar
(GFA) and the Nutrient Glucose Agar
(NGA) media were used for growing the
antagonistic _fungi  and bacteria,
respectively. Plates 9 cm each contains
10 ml of GFA or NGA media were used
for studying effects of antagonistic fungi
and  bacteria, respectively. The
antagonistic fungi, bacteria and _the
commercial  preparation  suspensions
were added to warm sterilized GFA and
NGA medium, respectively at the rate of
10% and poured beforesolidification
into Petri dishes (10 mljplate). The
freated plates were inoculated at the
center with_discs obtained from the
periphery of 5 days old cultures of
pathogenic fungi. Plates contained media
without antagonists and inoculated with
pathogenic fungi were served as control
freatment. Three plates were used for
cach  particular  treatment. _Inoculated
plates were incubated at 2541°C. The
experiment  was terminated  when
mycelial mats covered the medium
surface in control treatment, all plates
were examined and percentage of
reduction in mycelial growth of
pathogenic fungi means were calculated
using the formula suggested by Abd El

1
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Tomato (Lyeopersicon esculentum Mill)
is one of the most important vegetable
crops in Egypt. The cultivated arca of
tomato since 1999 to 2013 growing
season average reached 498536 acres in
old and newly reclaimed lands, which
produced_about 7964997 million tons
average (Source: compiled and calculated
by the Ministry of Agriculture and Land
Reclamation, Central Administration of
Agricultural_Economics,  Agricultural
Economics Bulletin, various _ issues)
Tomato plant are affected by a number of
fungal diseases causing substantial losses.
i yields including root rot vascular wilt
and damping-off discases, which inflict
heavy losses in its production. Tomato
wilt discase caused by Fusarium
oxysporum  Lsp.  Iycopersici__ causes
reduction in weight of tomato fruits and
productivity. It is consider an important
pathogen of tomato in Egypt and around
the world (AL-Azawi et al., 2012). Plant
growth promoting rhizobacteria (PGPR)
can produce direct or indirect ffects on
the host plants , indirect effects are these
related to the production of metabolites
such asantibiotics, siderophores or
cyanogen which increase plant growth by
reducing  the activity of pathogens.
‘While, the direct effects on plant growth
by producing metabolites such as plant
growth regulators (PGRs) that directly
promote the  plant growth or by
facilitating nutrient uptake by the plants
(Teixeira et al, 2007; Ahmed et al,
2005; Salamone et al., 2001). Currently,
There are several PGPR inoculans
commercialized those seem to promote.
plant growth through at least one
‘mechanism, suppression of plant disease
(termed  Bioprotectants),  improved

nurient  acquisition(termed
Biofertilizers) or  phytohormones
production (termed  Biostimulants)

(Tenuta, 2006). The combination with 8.
subiilis and T. harzianum showed the
highest records of plant growth and
macro-nurients  contenis  in  the
treatments of tomato inoculation with
Azotobacter_chroococcum (Zaghloul ot
al, 2007). The objective of this study
was fto determine the effects of
inoculation with rhizobacteria inoculants
in controlling tomato wilt discases
caused by Fusarium oxysporum and
Verticillium dahlia and on the growth of
tomato planis and  yield under
‘greenhouse conditions.

Materials and methods

Isolation of the causal pathogens
Samples of infected tomato seedling and
planis showing typical symptoms of
fungal wilt_discases were - collected
during 2013 growing season from
different regions of Assiut, Sohag and
Luxor Governorates. Target pathogens,
Fusarium oxysporum £sp. Ivcopersici
and Verticillium dahlia, were isolated
from discased plants using tissue
transplanting method according to the
method of Agrios (1997). Single spore
isolation was performed of cach isolate
to pure cultures on potato dextrose agar
(PDA). The isolates were maintained on
PDA medium at 4°C. Pathogenicity
capability of F: oxysporum and V. dahlia
isolates was carried out. Atificial soil
infestation by F. oxssporum  fsp.
Iycopersici and V. dahliae grown on
barley grain medium was carried out as
described by Singleton et al. (1992),

2
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replicates were used for each of the
following  treatments each replicate.
Scontained plants In this case, using a
mixed culture of the PGPR organisms,
equal portions of the cells suspensions.
were thoroughly mixed and similarly
used for seedling inoculation. Discase
Severity on tomao plants was recorded
and the results were calculated according
to plants was recorded.

‘Statistical analysis: Data collected were
subjected to the stafistical analysis
according to the standard methods
recommended by Gomez and Gomez
(1984) using the computer program
(Costat). The differences between the
‘mean values of various treatments were
compared by Fisher's LSD according to
(Gomez & Gomez, 1983),

Results and Discusslon

Isolation and Identification of causal
pathogens: The tomatoes  pathogenic.
fungi causing wilt disease were isolated
from various locations in Assiut, Sohag

and Luxor Govemorates. Thirteen
different fungal isolates were obtained
which belong to two fungal genera.
Fungal isolates were identified as
Fusarium oxysporum f sp. Ivcopersici
(8 isolates) and Vericilliom dahlia (5
isolates) using the  morphological
features of mycelia and spores as
described by Bamet and Hunter (1977),
Booth (1977) and Domsch et al. (1980)
and confirmed by Mycological Center
(AUMC),  Assiut University, ~ Assiut,
Egypt.

Pathogenlelty fest: _ Pathogenicity
capability of 8 isolates of £ oxysporum
and S isolates of V-dahlia was carried out
on tomato plants (cultivar Super Jakal)
under greenhouse conditions at the farm
of Agriculture  Faculty,  Al-Azhar
University (Assiut Branch). Egypt. Data
presented in Table (2) shows that
Verticillium dahiia isolate (No. 1) and F.
oxysporum isolate (No. 9) were the most
virulent among all the tested isolates. In
which, they recorded 92 and 91% disease
severity, respectively.
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dahlize more_than the_individual one. lowering cthylene level in plans. Also,
“The beneficil effect of N2-fxers and  PGPR induce systemic resistanc against
phosphate dissoving microorganisms on root pathogens,  This result could be
plant growth was also observed by  atrbuted o the synergisic effct in case
Buchenauer (1998) who concluded that of dual inoculation. These results are in
the mechanisms by which PGPR harmony wih those reported by Sanbita
stimulate plant growth via the producton et al. (1995), Cal et al. (2004) and
of TAA and cytokinins a3 well as by Zaghloul etal. (2007).
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exhibited strong antagonistic activity
against  Macrophomina  phaseolina,
Fusarium _oxysporum, F. solani and
Rhizoctonia solani. Bacillus subrilis BNI
produced lytic enzymes, chitinase and
beta-1, 3-glucanase which are known to
cause hyphal degradation and digestion
of the cell wall component of M.
phaseolina (Singh et al., 2008).
Trichoderma album, T. hamatum, T.
harzianum and T viride were reported to
significantly reduce the mycelial growth
of £ solani and R_solani. In addition, it
gave the highest plant survival
percentage _and  improved  yield
component. The results showed that the
levels of chitinase, _peroxidase and
polyphenol oxidase activity were highly
increased in treated strawberry  plants
compared to untreated ones (Latha et al.,
200 Priak & Kose, 2009; Saksiriral ef
al, 2009; Cherif et al, 2007). The
present  work aimed o docrease
fungicides use in agriculture to produce
high quality food in sufficient quanity
and to enhance biodiversity system. In
addition, an attempt was tried to find out
the most suitable bio agent that has the
ability to protect fennel plants against
some sailborne fungal discases.

Materials and methods

Isolation of the causal pathogens:
Samples of rool fennel planis were
collected from Sakran Farms, Abshoway,
Fayoum  Govemorate, Egypt. The
infected roots were washed in tap water,
air dried, surface sterilized by dipping in
1% Sodium hypochlorite solution for 3
minutes, - washed several times with
sterilized  distlled  water and dried
between two sterilized filter papers. The

Sterilized fragments were  aseptically
transferred to plates, each contained 15
ml poiato dexirose agar (PDA) medium.
Plates were incubated at 25:2°C and
examined periodically. The developed
‘mycelial growth of each emerged fungus
was picked up and transferred onto PDA
‘medium. Purification of cach isolated
fungus was carried out using the hyphal
tip technique (Hawker, 1956; Brown,
1924). Identification of the isolated fungi
was carried out according o their
cultural and ‘morphological
characteristics described by Gilman,
(1957). Barnett and Hunter, (1987) and
Singh, (1982). Stock cultures were
‘maintained on PDA slants and kept in
refrigerator at S°C for further studies.

Iolation of  the  antagonistic
microorgansms: Roots of apparently
healthy fennl plants were collcted from
soil 1o iolate diffrent _antagonistc
microorganisms using the  method
described by Ahmed, (2005) and Amed
(013) One gram of the soil was
abtained from thizosphere of fennel oot
plants, on dry buss, added asepticaly to
99ml sterile disilled water (1o make
sock dilution of 1/100) and was shaked
periodically for  approximately 15
minutes. In similar way, the stock soil
Suspension was used o, make. serial
dilutions of 107 to 10*. Autoclaved
peptone dextrose agar + rose Bengal +
Sireptomycin medium (Johnson et .
1960) and Soil extract agar medium
(Lochhead, 1940) were used for isolating
the antagonistic fungi and bacteia. Soil
suspensions of dilutions 10* (ohnson ot
al. 1960) and 10° (Lochhead. 1940)
were used for isolating antagonistic fungi
and bactera, respectively. One ml of a

1
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Moty (1985), Ahmed (2005) and Ahmed
(2013) as following:

Reduction e growth

w( G )]

Where, G1= growth of pathogenic fungi
in plates inoculated with the pathogen

alone, G2= growth of pathogen against
antagonist,

Fled  experiments:  All field
experiments, unless otherwise indicated,
were camied out at Sakmn fam,
Abshoway, Fayoum Governorate, Egypt
on 15* October, 2015 and 2016 growing
scasons, where soil is_light loamy
textured with natural infestation. Nile
water is available in this area with
suface imigation  system. In _this
experiment,  suspensions  containing
propagules of the tested biocontrol
agents, ie. T. harzianum, T. viride and B.
subrils were prepared as described by
Abmed, (2005) and Ahmed. (2013).
Fennel sceds were soaked in 5% Arabic
gum, then mixed in the bioagent and
commercial preparations “Bio Zeid (T
album) and Bio ARC (B. megaterium)” at
the rate of Sgkg" seeds of fenncl with
Tween 80 at concentration 0.3% for 12
hours before sowing. All the experiments
were  conducted in a complete
randomized block design with three
replicated plots, the area of the
experimental plot was 9 m? and
comprised of 3 rows (3m long * S0cm
widih) with about S0 cm apart. Each row
was planted with 60 seeds of fennel in
naturally infested soil. In all field
experiments, percentages of pre-, post-
emergence damping off and rool ot
diseases were determined afler 10, 21 and
45 days. respectively from sowing

according to the method described by E1-
Helaly et_al., (1970). Ahmed, (2005) and
Abmed, (2013). The survived plants
were counted, uprooted and used for
determining the yield components of
fennel. Samples of treated plants were
collected from different treatment to find
out effect of all biological treatments on
fennel sceds contents. The following
experiments were carried at Central
Laboratory of ~Biotechnology, Plant
Pathology Research Institute, ARC,
Giza, Egypt. Fifty gm of fennel seeds
were extracted. These seeds were hydro
distilled for 2.30 to 3.00 hours to extract
oil content as mentioned by Anonmous,
(1968). Percentage of active substance in
fennel oil (Anethole, D-limonene and
Estragole) were determined using HP
6890 Series Gas Chromatograph System
to illusrate effect of different biagents
on qualty of oil in fennel sceds. In
additional, percentage of oil in different
samples was calculated according to the
next formula:

observed volume ail (]

O%)= weight of sample (g)

100

Statistical  analysi
Subjected o statstical
compared according to the least
significant  difference  (LSD)  as
mentioned by Snedecor and Cochran,
(1989,

Data were
analysis and

Results and Discusslon

Isolation and Identification of fennel
Foot rot pathogens: Data in Table (1)
indicate that R. solani, F. solani and M.
phaseolina were the most  frequently
isolated fungi from the rotted samples of
fennel collected from  Abshoway,
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Abd-EL-Wahab (2004), Bahloul, (2013)
and Zaghloul et al. (2015). Disease
Severity of wilt was recorded afer 60
days from sowing date. The arbitrary (0-
5) discase index scale as described by
Paz-Lago et al. (2000) was adopted.

Isolation of the bloagents: Trichoderma
harsianum  was  isolated from the
rhizosphere of tomato plants located in
Assiut Governorate, Egypt and identified
at Mycological Center, Assiut University,
Egypl.  Bacillus Bacillus
polymyxa,  Bacillus  megaterium _ and
‘Pseudomonas fluorescence were obiained
from Microbial Resources Center, Ain-
Shams  University. Egypt. Azotobacter
and Azospirillum _isolates were isolated
from the rhizosphere of tomalo plans
grown in_different locations of Minia,
Assiut,  Sohag, Luxor Govemorates,
Egypt. Afier purification, isolates were
tested towards for their efficiency to
nitogen —fixation by _growing in
modified  Ashby's medium  (Abdel-
Malek & Ishak, 1968). Then, Azotobacter
isolates were incubated at 30°C for 2- 5
days, while Azaspirillum isolates were
grown on a semi-solid N-deficient
‘medium (Dobereiner et a., 1976).

subiils,

Determination of nitrogenase activity
of blagents Isolates: The nitrogen fixing
capability of the isolates was achicved
using ambient assay of nifrogenase
activity according to Postage (1972). The
most efficient nitrogen-fixing bacterial
isolates were selected for further studics.

In vitro antagonistic effect of certaln
bloagents against liner growth of the
causal  pathogens:  Antagonistic
properties of plant growih promoting
bacteria and T. harsziamum were tested

against . oxysporum £ sp. Ivcopersici
and V. dahliae on Nutrient Agar plates
using 2 dual culture technique.  Agar
blocks  (Smm dia.) containing 5 days
old myeelia were placed at the center
of Nurient Agar plates. A loop full
culture (24 h old) of bacterial isoltes
was  inoculated linearly a2 cm
juxtaposed to the pathogen of cach
plate.  The fungal pathogens were
inoculated_centrally on Nutrent Agar
plate. Uninoculated plates served as
control. All the plates were incubated at
2841°C for 5 days and colony growth
nhibiton (%) was _caleulaed
according (o (Asha et al, 2011) by using
the formula

1=100-(100%(R/R,))

Where 1 is the degree inhibition of
vegelative growth of the fungi. R, is the
radius of the control colony in mm and
R, is the distance traveled by the
pathogenic fungi

Greenhouse  experiments: A pot
experiment was carried _out  under
greenhouse  condition,  Faculty  of
Agriculture,  Al-Azhar  University,

Assiut, Egypt. The cultivation process
was carried out during 2014_growing
scason using plastic pots of 30-cm in
diameter and 35 cm in depth. Scedlings
of tomato (cv. Super Jakal) were washed
with water and air dried.  Suitable
number of seedlings was immersed for
20 minutes in the appropriate cell
Suspension, and then 5% Arabic gum
was added to enhance the microbe
adhesion to the rools according to the
treatment of PGPR. following the
protocol described by Rovira (1959),
Fages (1990) and Khalifa ( 2005), Threo
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Determination of nitrogenase activity
of Azotobacter and  Azospirillum
Isolates: Twenty isolates of Azotobacter
‘and Azospirilum were isolated from the
rhizosphere and_rhizoplane of tomato.
planis were tested for their efficiency for
nitrogen fixation using the ambient assay
of Nitrogenase  activity and the most
officient  five _isolates of cither
Azotobacter (AZIT, AZI3, AZI4, AZI0,
AZ9) or Azaspirillum (ASS, AST, ASI4,
ASI, ASI1), Then these isolates were
subjected to. further studies as shown in
Table (2).

Antagonistic cffects of bloagents
‘agalnst target pathogens in vitro: The
results of the anfagonistic activity of the
fourteen bacterial isolates as well as of
two isolates of Trichoderma harsianim -
L 7. harsianum-Il which isolated from
tomato plant rhizosphere were fested
against F. oxysporum fsp. Ipcopersici
(isolate No9), and V.dahliae (isolate
No.l) as shown in Table (3) Data in
‘Table (4). Our results exhibited that the
tested bacteria varied in their abilities in

reducing radial growth rate of the
pathogen and increasing percentage of
pathogen inhibifion as compared with the
control treatment (Table 4).

Evaluation of Trichoderma harzianum
against target pathogens in vitro: The
two solates of Trichoderma harzianum -
1 7 harzianum-11 _isolated from tomato
plant rizosphere were tested against £
oxysporum sp. Iveopersici, and V.
dahliae on PDA medium. Data in Table
(3) indicated that all tested isolates of 7.
harziamum 1, T. harziamum 11 exhibited
different degrees of reaction against £-
oxvsporum /. sp. Ivcopersici and V.
dahliae. 1t was clear from Fig. (1) that
the mycelium of 7. harziamum ~grew
rapidly over the mycelium of the
pathogen and prevened its developmen.
Trichoderma harziamum isolate No.I was
more effective on the pathogen growth
followed by isolate No2. This is
consistent with Zein EI-Abdean (2013)
There isolates of T. harziamum-1 was
selected for greenhouse studics. Data in
Table (4) demonstrated that B polymyxa

s
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Evaluation of seed coating with certain bio-agents
‘against damping-off and root rot diseases of fennel
under organic farming system
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