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ABSTRACT: Pea root rot caused by Fusarium oxysporum, F.
solani Pythium debaryanum and Rhizoctonia solani is a major yield
— limiting factor for field pea production in Egypt. Eleven plant
extracts, five plant essential oils, four bioagent control and three
fungicides were compared for their antifungal effects on pea root
rot pathegens. '

In Vitro all tested plant extraxts significantly decreased the
mycelial growth of pathogenic fungi. Giant milk weed, Blue gum,
Datura, Morella, Sapodilla, Bengal fig, Mint and Periwinkle
extracts were highly effective on mycelial growth of four
pathogenic fungi. While Lantana, Leaved goose and Bamboo
extracts were the less effective on the same fungi. Mycelial growth
of P.debaryanum was more affected by most of the plant extracts,
while F. Solani was the less affected. All the essential oils under
study completely inhibited the mycelial growth of P. debaryanum
and R solani at 75% concentration, while thyme and Blue gum
essential oils completely inhibted the mycelial growth of all tested
fungi at 50% concentration and 25% concentration on P.
debaryanum mycelial growth.

In vivo pre - and post-emergence damping- off were reduced
and healthy plants increased when pea seeds were treated by plant
extracts before planting in infested soil. All essential oil
concentrations significantly reduced disease incidence and
increases the survived plants. When the four bioagent used as
controlling the diseases Rizo. N was more effective on disease
incidence which gave highly percentage of survival plants.

The best plant extracts, essential oils, biocontrol agent and
fungicides were used to controlling pea root rot pathogens in the
open field. Essential oils gave the best results in minimizing the pre
and post emergence damping off as compared with another
treatments, while the best yield was giving with biocontrol agents
than the other treatments. Therefore, the results of this study
suggest that essential oils, biocontrol agent ant and plant extracts is
an effective in controlling pea root rot pathogens.
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INTRODUCTION

Root rots occur wherever peas are grown in the world. Crop losses
are probably greater from root diseases than from any other type of pea
disease. Root rot tnay start when the pea plant is the pre-or post —
emergent seedling stage. The most common pathogens are Pyrhium
ultimum, Fusarium solani . sp. pisi, F. oxysporum, Rhizoctonia solani
and Sclerotinia sclerotiorum. (Babadoost 2002, Allen 2003 and El Shazly
2007), Fusarium solani, Rhizoctonia solani, Macrophomina phaseolina
and Sclerotium rolfsii are considered the most pathogenic fungi attacking
legume crops in Egypt (Nofal, et al., 1982, El Gantiry, et al., 1994 &
Omar and Abd — Alla 2000 and Eisa 2003). The pathogens individually or
synergistically cause symptoms such as seed decay, root rot and foot rot.

For decades, fungicide seed treatment have been the only means to
combat pea root rot. However, fungicide seed treatment is not desirable
for disease control due to some adverse effects on the environment and
ecosystem, such as harm to nontarget organisms, animals, and plants;
residues in soil; and contamination of the water and food chains.
Fungicides also may induce pathogen resistance, making their variable
effects and short lived. In addition fungicides are expensive in
comparison with the relatively low commodity price of field pea. Hence,
there is a need for an improved pea root rot management system with
reduced fungicide use (Baker and Paulitz 1996).

Biological control of plant pathogens by microorganisms has been
considered a more natural and environmentally acceptable alternative to
the existing chemical treatment methods (Allen, 2003). Accordingly it is
desirable to identify a microorganism that displays antagonistic effects
against target pathogens and it is capable of survival and propagation in.
target locations. Several fungi and bacteria have been reported to have
antagonistic effects to pea root rot pathogens. Specifically, Walter and
Cindral (1988), Sabet, ef al., (1991) and Abd El-Moity (1992) noted that
application of antagonistic microorganisms to the seeds before sowing has
been successfully used for cotrolling damping-off and root rot diseases of
several plants. Youssef (1991), Agha (1992) Arab (1994), Zedan et al
(1994) and El- Shazly (1996 & 2000) showed some plant extracts
(Limon Scented, Mulberry, Ficus, Mint, Guava, Thyme and Blue gum),
and essential oils of some medicinal plants which exhibited antifungal
properties.
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In this investigation five essential oils, eleven plant extracts, four
spices as bioagent control and three fungicides were examined on four
pathogenic fungi i.e., F. oxysporum, F. solani, Pythium debaryanum and
R. solani which isolated from pea roots in four governorates. The ability
of the materials to prevent the growth of the fungi was also studied.

MATERIALS AND METHODS

Microorganisms culture. Pure cultures of Fusarium oxysporum, F.
solani, Pythium debaryanum and Rhizoctonia solani were used in various
experiments in this study. Those pathogens were isolated from naturally
infected pea plants in 2003 and 2004 seasons. All isolates were grown on
(PDA) medium. Cultures of pathogens were stored at 4°C and subcultured
every 6 months.

a) Effect of plant extracts:

Eleven medicinal plants, i.e. bamboo (4rundo donax L.), bengal fig
(Ficus bengalensis 1.), blue gum (Eucalyptus gelobulus Labill), datura
(Datura stramonium L.), giant milk weed (Calotropis procera Ait),
lantana (Lantana camara L.), leaved goose (Chenopodium ambrosioides
L.), mint (Mentha piperita L.), morella (Solanum nigrum L.) periwinkle
(Vinca rosea L.) and sapodilla (Achras sapota L.) were collected from El-
Kanater El- Khairia and Qaha (Kalubia). The aerial parts (leaves, flowers,
young fruits and shoots) of medicinal plants were separately grinded in a
mortar. The ground materials were squeezed, the fluid was centrifuged at
4000 rpm for 20min and sterilized using Seitz's filter. The sterilized fluids
were used to study their effect on fungal growth in vitro and disease
incidence in vivo.

Effect on fungal growth:

Fusarium oxysporum, F. solani, Pythium debaryanum and
Rhizoctonia solani were grown on PDA. Four discs (Smm) from the PDA
around the sides of each Petri-dish were cut and replaced by the plant
extracts, then a disc of each fungus was placed in the center of the plates.
Four replicates were prepared for each treatment and for each fungus and
incubated at 25°C for 7 days. In the control treatments, sterilized water
was used instead of the plant extract. The effect of extracts was expressed
as the average width of inhibition zones for each treatment.
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Effect on disease incidence:-

Sterilized soil was infested by pea pathogenic fungi in green house,
while natural infested soil was used in the open field (The fields which
the same fungi were isolated from it) to study the effect of medicinal plant
extracts on disease incidence. Pea seeds lencolin c.v. (susceptible. Pea
cultivar) were soaked in medicinal plant extracts for three hours before
sowing. Ten seeds were planted in each pot (40 cnt diameter) and four
pots were used for each treatment. All pots were kept under green house
conditions.

In the open field, ten proximate plots, each 0.7x5 meter were used for
each treatment. Each plot contained 100 pea seeds. Untreated seeds were
used as a control. The percentages of pre — and post — emergence
damping — off were recorded after 2 weeks and 5 weeks from planting.
The atmospheric temperature renged between 25-30°C. daily and 13-
19°C. in the night during 2006 growing season.

b) Effect of essential oils:

Essential oils of Black cumin (Nigella sativa L.), Blue gum
(Eucalyptus globules L.), Peppermint (Mentha piperita L.), Rosemary
(Rosmarinus officinales L) and Thyme (Thymus vulgaris L.) were
obtained from medicinal and Aromatic plant pathology Research Dept.
Plant Pathology Res. Institute, Agric. Rec. Center, Giza, Egypt.

Effect on the mycelial growth:

Effect of essential oils at different concentrations on mycelial growth
was tested of all tested fungi in this experiment. For preparation of the
desired concentrations 5 ml of each oil was mixed in 0.5ml acetone to
emulsion in water. Four plates containing P D A medium were inoculated
with each of the tested fungi the mycelial disk of Smm diameter of each
tested fungus (taken from a 7 days old culture) was put into the center of
each plate. Essential oils (Iml) of 100%, 75%, 50% and 25%
concentration were immediately introduced individually into lid of a Petri
dish containining sterilized filter paper. Control treatment was made by
the 1ml of sterilized distilled water with 2 drops of acetone instead of the
essential oils. The treated and control sets were incubated at 25 + 1°C.
The colony's diameter was measured when the growth was covered the
plates from any treatment.

The percentage of reduction in colony diameter was calculated
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following the method of Dixit et al., (1978) as follows:
Inhibition percentage of mycelial growth = d. — d/ de x 100

Where, d. = average increase in mycelial growth in control set and d; -
= average increase in mycelial growth in treatment set.

Effect on disease incidence:

To study the effect of essential oils on disease incidence of pre-
emrgence damping — off on pea plants caused by, F.oxysporum, F.solani,
P. debaryanum and R. solani in green house and in the open field. The
same methods which used with plant extracts were used with this
experiment at the same season.

c) Effect of biocontrol agents.

In order to study the efficacy of some biocontrol agents. prepared by
the commercial companies, namely Plant Guard - (Trichoderma
harzianum, 300x10° cells per ml), Promot (Trichoderma harzianum and
T. konigii, 50x10° cells/g). Rizo — N (Bacillus subtilis, 30x10° cells per/g)
and Pseudomonas fluorescens 30),(10‘6 cells/g) in controlling pre- and post
— emergence damping — off of pea lencolin cv. previously infested with
either F. oxysporum., F. solaui, P. debaryanum and R. solani, under
greenhouse conditions. These biocontrol agents individually added to the
pots (40 cm in diameter) at the rate of 500ml solution prepared from
biocontrol agents as follows:

Plant Guard, Promot and Rizo-N (were 5g per liter of water) but P.
fluorescens (was Sml per liter of water) directly at sowing time as
recommended doses of the producing company for each biocontrol agent.
Ten seeds were sown per pot and each treatment contained four pots.
Control treatment was carried out without adding biocontrol agent.
Disease assessment was recorded as mentioned before.

d) Effect of fungicides:

Three systemic fungicides, namely Benlate, Rizolex and Sumisclex
were used to compare with effect of medicinal plant extracts, essential
oils and biocontrol agents. Fungicides, at recommended dose was based
on their active ingredients. Pea seeds Lencolin cv. were treated by
fungicides than planted in natural infested soil with the other treatments
(best medicinal extracts, essential oils and biocontrol agents) as the same
mentioned before methods.
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Table (1): Trade mark, common namc,‘ % at active ingredient, chemical
name and rate of application of tested fungicides.

v Common name & : Rate of
d Trade mark active | : application

Methyl-1- (butylcarbonyl) -2-

.o . 0 .
Benlate 50% Benomyl benzimidazole carbonate.

0.0—dimethyl-0-2,6 dichloro-
4-methylphenyl)-
phosphorothioate

50% Tolclofos
methyl + Thiram

i Rizolex-T

N(3,5- dichloro phenyl) 1,2
Sumisclex | 50% Procymidone | dimethy! cyclopropane — 1,2
dicarboximide.

RESULTS AND DISCUSSION
L In vitro: '
Effect of some medicinal plant ext_rac'ts' on mycelialhgrowth:

Out of eleven plant screened, the extracts of Giant milk weed, Blue
gum, Datura, Morella, Sapodilla, Bengal fig, Mint and Periwinkle were
highly effected on mycelial growth of F. oxysporum, F. solani, P.
debaryanum and R. solani, which give the large inhibition zone in (Table
2), while Bamboo, Leaved goose and Lantana were low effected on the
mycelial growth. On the other hand, all extracts were effected on all
tested fungi mycelial growth. Giant milk weed extract was highly effect
on mycelial growth of P. debaryanum and F. oxysporum, while the effect
on F. solani was equal with Blue gum extract, but the effect was equal
with Datura on mycelial growth of R. solani.

Bengal fig, Datura and Morella give the same affect on F. oxysporum
and F. solani while this affect was changed with P. debaryanum and R.
solani. In the same respect Abhay and Lal (1997) reported that Calotropis
procera, Lantana Camara and Ocimum basilicum stopped the mycelial
growth of 4. alternata and several other fungi.

Singh and Dwivedi (1990) Youssef (1991) Agha (1992) Zedan ef al.,
(1994) El Shazly (1996) and Harsh (2001) reported that Lantana camara,
Datura stramonium, Calotropis procera extractes inhibited mycelial
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growth of R. solani, F. solani, M. phaseolina, Pythium sp., and F.
moniliforme. Abhy and Lal (1997) reported that, thymol and phenolic -
compounds present in Lantana camara and Ocimum basilicum are toxic

substances reported to inhibit the growth of many fungi and bacteria. '

Table (2): effect of some medicinal plant extracts on mycelial growth of
pathogenic fungi.

Inhibition zone -

Treatments

Bengal fig.

Blue gum

Datura

Giant milk weed

Lantana

Leaved goose

Mint

Morella

Periwinkle

Sapodilla

Control

e L.S. D at 0.05 for Treatments =4.82
Fungi =3.56
Fungi x Treatments =5.21

Effect of essential oil on mycelial growth:

- Data in Table (3) indicate that all the essential oils completely
inhibited the mycelial growth of all tested fungi at 100% concentration
except peppermint oil with F. solani and F. oxysporum which give 94.5%
and 92% inhibition at 100% concentration.

Mycelial growth of the tested fungi was completely inhibited when it
was exposed to thyme and Blue gum volatile oils at 25% concentration.
P. debaryanum and R. solani were completely inhibited with all essential
oil at 75% concentration, and highly affected when it treated by all

51




El-Shazly, Biological Control Of Pea

Tabel (3): Effect of different concentrations of some essential oils on mycelial
growth of pea pathogenic fungi. '

% of Percentage of inhibition
Essential o ‘: - g‘l ? S : ?
ol s 8 5 | & | §¢ S
2 3 s 3 g
100 100 | 100 100 100
Black EE 100 94 | 100 100
~ cumin 50 90.2 86.4 940 - 92.0
25 86.0 74.7 85.6 80.0
100 100 100 100 100
Blue gum 75 | 100 100 100 100
50 100 10V 100 100
25 90.1 92.6 100 89.7
100 92.0 | 94.5 100 100 .
Peppermint 75 8Q.2 86.4 100 94
; 50 64.0 600 [ . 925 80.2
25 ‘ 48.6 425 77.7 - 62.5
100 100 100 100 100
Rosemary 75 90.2 . | 925 100 - 100
50 70.6 76.5 94 9 .
25 - 62.5 62.5 | 88.7 77.2
100 100 100 100 100
Thyme 75 100 100 100 100
50 100 100 100 100
25 90 95 100 92.5
Control 0.0 0.0 0.0 0.0
L.S.Dat0.05 for treatments = 12.61
L.S. D at0.05 for fungi =504

essential oil at all concentrations. These results are in harmony with
the works of Saksena and Tripathi (1987),- Agha (1992) Zedan et
al.(1994) El-Shazly (1996 and 2000) and Jaspal and Tripathi (1999) who
mentioned that the pure essential oils completely inhibted the mycelial
growth of many pathogenic fungi, and the fungal sensitivity to the
previous essential oils differed from one fungus to another this may be
due to the capability of essential oils to penetrate in to the fungal cell.

52

&I iy



Al-Azhar J. Agric. Sci. Sector Res., Vél.3:45-65(December)2007

Another aspect of the activity of this volatile oils is that it causes a
reductions in hyphal diameter that may be due to alterations in fungal
metabolism caused by the mutagenic activity of many essential oils. Zani
et al., (1991). :

II) In green house:
Effect of plant extracts on pea damping - off:

Data presented in Table (4) show that all plant extracts were
effective on pea pathogenic fungi. It reduced percentage of pre — and post
— emergence damping — off with all fungi on plants. Blue gum, Giaut milk
weed and sapodilla were highly effective on tested fungi, while Bamboo
and leaved goose were give low effective on pea pathogenic fungi. On the
other hand, P. debaryanum and F. solani were the most affected as
percentages of damping-off caused by both fungi were highly reduced
(7.5% and 10% with blue gum, 10% and 12.5% with giant milk weed and
10% & 10% with sapodilla extracts) compared with control (52.5% and
60%), respectively. :

Manasi-Mishra and Tewari (1990) concluded that extracts from
leave of calotropis procera, Azadirachia indica and Datura stramonium
possessed toxic principles against one or more of Pyricularia oryzae,
Rhizoctonia solani and Fusarium moniliforme. Yossry et al. (2001)
found that plant extracts of Datura, River-redgum, Limon and o shar were
more effective on soil born fungi. While, El-shazly (1996) Stated that the
crude juices of C. procera, D. stramonium and margosa leaves were
reduced percentage of pre- and post- emergence damping “off on mint
caused by Fusarium lateratium, F. tabacinum, F. sporotrichioides, F.
semitectum, R. solani and C. maydis when rhizomes of mint were dipped
in juices for 30 minuts before planting in infested soil. Variation among
tested extracts for their antifungal effect may be due to the different
amounts of phenolic or glycosides and other compounds in the plant
extract of these medicinal plants.

Effect of essential oil:

Data listed in table (5) indicate thate thyme and blue gum essential
oils showed the best result in minimizing of the percent of pre—emergence
damping—off with all concentrations. All treatments reduced the percent
of damping off. Rosemary, peppermint and black cumin essential oils
give highly effect at 100% concentration with pre—emergence damping
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Table (4): Effect of some medicinal plant extracts on pea damping — off in green house:

€34 JO (00D, [esisojorg ‘Ayzoys-19

F. oxysporum| F.solani |P. debaryanum| R.solani | Control
Treatments g“g ‘5” ;'? g g ,(:? g %’ ‘(.':? § (§§§.%’
RNR|RIR R RN RN R ¥R
amboo 10.0{20.0]70.0j20.0{10.0]70.0{10.0{10.0{80.0/20.0]10.0{70.0{0.0]0.0{10:
engal fig 5.0 115.0480.0415.0]12.5172.5/10.0] 7.5 | 8.2 {17.5] 7.5 |75.0]0.0]0.0]10
lue gum 2.5 110.0{87.5{ 0.0 {10.0{90.0{ 0.0 { 7.5 192.5]10.0{ 7.5 /82.5/0.0/0.0(10
atura 15.0{15.0/80.0] 5.0 {15.0/80.0] 2.5 |10.0/87.5]10.0] 5.0 |185.0/0.0{0.0{10
iant milk weed| 5.0 [10.0/85.0{ 0.0 |12.5/87.5] 0.0 |10.0]90.0] 7.5 | 5.0 [87.5]0.0/0.0]10
antana 10.0{17.5|72.5{10.0{10.0/80.0| 7.5 {10.0{82.5{17.5|10.0{72.510.0|0.0{10
eaved goose- [15.0{15.0]70.0{20.0/10.070.0]10.0{10.0{80.0{20.0/110.0{70.0[0.0/0.0{10
{int 10.0[15.0]75.0]10.0[12.5|77.5] 5.0 {10.5185.0{12.5/10.0|77.5{0.0{0.0{10
orella 10.0{17.572.5]10.0{10.0|80.0} 5.0 | 7.5 |87.5]10.0} 7.5 |82.5]0.0]0.0{10
eriwinkle 7.5 {20.0{72.5|15.0{10.0{75.0{ 5.0 |10.0(85.0]12.5[10.0{77.5/0.0(0.0{10
Sapodilla 5.0{10.0{82.5/ 0.0 {10.0[90.0{ 2.5 | 7.5 {90.0[10.0] 7.5 {82.5(0.0[0.0{10
ontrol 30.0{35.0{35.0]40.0{20.0]40.0{35.0]17.5{47.5|42.5|15.0}42.5/0.0{0.0]1 0
S.D.at0.05 |3.12|14.21(7.17{ 3.6 { 4.1 16.91{4.75( 2.6 |5.62{4.11]| 3.7 |6.14

L.S.D:at 0.05 for Treatments =11.71
L.S.D at 0.05 for Fungi =9.45
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Table (5): Effect of essential oil concentrations on pea damping — off in green house

Black cumin

E. oxysporum| F. solani

P. debaryanum

R. solani

Control

Blue gum

Peppermint

Rosemary

Thyme

1-------------mmm

5.0 0t 005 (4816 [9.82497(57418.85(43115.8610 86351149537 | |||
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off caused by F. oxysporum only, while the essential oils of black cumin
and peppermint at 25% concentration did not show any positive results,
where the percent of post emergence damping — off was approximately
-equal or near with untreated seeds sown in infested soil by P. debarysnum
and R. solani. Generaly pre-emergence damping-off was highly affected
by all essential oil concentrations while the post emergence damping off
was low affected by the same concentrations. Thyme and blue gum
essential oils significantly reduced the percentage of pre and post
emergence damping off at 25% concentration and recorded highly
survival plants with all tested pathogenic fungi. This fungicidal activity of
blue gum essential oil most probably due to phenolic compounds and
other inhibitory substances present in the ‘oil, such as thymol
concentration in thyme essential oil and: menthol, isomenthol and
sabinene in mint essential oil. The innibitor compounds .in these oils may
be effect on tested fungi when it vapours from treated seeds through
planting and may be due to gave highly protection to seedling stage. The
same result was obtained by El-Shazly (2000) and Nachman et al (1994)
who found that thyme, blue gum and mint essential oils have fungicidal
activity, with thyme essential oil was superior in controlling mycelia and
spores of some phytopathogenic fungi. The antifungal activity of thyme
oil already widly described in the literature of -‘Maruzzella and Sicurella
(1960). The fungicdal activity attributable to thymol is found in the oil.
The high antifungal activity of thyme oil against the pathogenic fungi
tested as stressed by Zambonelli et al. (1996), who reported that this
effect is probably a result to chitin penetration of the hyphal wall which
damages the lipoprotein cytoplasmic membrane, leading to escape of
cytoplasm. :

Effect of biocontrol agents:

Data in Table (6) indicate that all the tested biocontrol agents
significantly decreased pre and post emergence damping off incited by
any of the four pathogenic fungi in comparison with the control (untreated
seeds). The lowest percentage of pre—emergence damping off was
obtained when Plant Guard was used with F. solani (5%), while promot
and Rizo. N. gave 7.5% with F. oxysporum. The lowest percentage of
post — emergence damping—off was happened when Rize-N was used
with P. debaryanum. R. solani gave the equal percentage of post
emergence damping off with all treatments. In addition to P. debaryanum
was the most affected pathogen by these treatments followed by R. solani
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Table (6): Effect of biocontrol agents on pea damping off in green house

Treatment | F.oxysporum F.solani P.debaryanum R. solani Control

Plant Guard 15.0

P. fluorescens 15.0

Promot 7.5 120.0

Rizo. N 75 115.0

Control 30.0{35.0

L. S D at005 r premergence =28
L. S. D at 0.05 for post emergence =225
L. S. D at 0.05 for survival =4.17
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and F. solani. Whereas F. oxysperum was thé‘least affected.

These results were confirmed by the results obtained by many
investigators (Benhamou and Chet, 1993. and Eisa, 2003). Therefore, it
was though that the use of biological control, either singly or combined in
an integrated control program, will be more success in controlling the
plant diseases. Reddy er al (1994) obtained promising results on
controlling bean damping. off diseases when promot was applied in the
from of wheat barn to soil infested with R. solani. Promot (T harzianum
and T. konigii) was the superior bioagent followed by Rizo.N, Plant
Guard and P. fluorescens. This may be due to the presence of containing
two species in Promot of Trichoderma spp. which were more effective
than each antibiotic agent used singly. Hibar er al (2006) recorded that T.
harzianum, Bacillus subtilis and B. pumilus were more effective on
damping- off disease caused by Fusarium sp. and Pythium oligandrum.

III) In the open field: .

Data listed in Table (7) indicate that all the treatments were reduced
the percentage of pre-and post — emergence damping- off in comparison
with control in the natural infested soil of open field conditions. Giant
milk weed, blue gum and sapodilla extracts were recorded the lowest
percentage of pre-emergence damping-off (0.0, 0.0 and 0.5%
. -respectively), while the lowest percentage of post- emergence damping-
off was obtained when giant milk weed and Morella extracts were used
(10% and 11.6% respectively).- Giant milk weed extract gave the highest
affect on damping — off disease, while Datura extract recorded the lowest
affective on damping off disease. On the other hand all essential oils were
completely affected on the pathogens, which did not give any percentage
of pre-damping-off, but it gave low percentage of post-emergence
damping—off.

All Bioagent gave low percentages of pre-emergence damping off
than the post—except Plant Guard ‘which gave high percentage of pre-
emergence damping—off and low percentage of post—emergence
damping—off. Benlate, Rhizolox and sumisclex fungicides were used as
" compared with other treatments control. Fresh yield was increased with
all control treatments. These increases of yield approximately one and
- half or more than yield control (untreated seeds). The best fresh weight of

) : yield was obtained when seeds were treated by promot bioagent, also the

survival plants was 90.5% it gave 2780 k.g./Fe while thyme essential oil
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gave 2700 kg/Fe. with 99.8% survived plants. Generally all bio agent
treatments gave increases of yield weight than another treatments
specially treatments of essential oils which gave the best control of
disease 99.8%, 97.0% and 94.0% survived plants. This results may be due
to the toxicity of essential oils on useful mxcroblal soil while the bioagent
were used as biofertilizers. :

Table (7): Effect of medicinal plant extracts, essenmal mls biocontrol
agents and some funglcndes on pea damping off and yield in open field.

Treatments

_ Percentage of dampmg off

Plant extracts: SR , o
Blue gum 0.0 13.5 86.5 2230
Datura 5.0 19.0 76.0 2150
Giant milk weed 0.0 100 | 90.0 2500
Morella - 44 11.6 84.0 2280
Sapodilla 0.5 14.2 - 853 2310
Essential oils: A ‘ ' |
Blue gum 0.0 T30 97.0 | 2610
Rosemary = 00 | 60 | 940 - 2580
Thyme -~ ‘ 00 0.2 99.8 2700
Bioagent: : S ' . -
Plant Guard 6.0 52 88.8 2700
P.fluorescens | 6.0 7.4 866 2600
Promot 24 7.1 905 2780 |
Rizo. N 0.7 9.1 90.2 2700 |
Fungicides: ‘ , (
Benlate 0.2 4.2 956 2700
Rizolex 4.2 7.1 88.7 2540
Sumlsclex

_

The results of plant extracts as biocontrol of pre-postemergenc
damping off was described in the literature of Youssef (1991), Agha
(1992), Arab (1994) Zedan et al. (1994), El-Shazly (1996) and Harsh
(2001). The effect of plant extracts may be due to phenolic compounds,
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essential oils, glycosides, saponin, and other inhibitory substances present
in the leaves, shoots or young fruits and ﬂowers which have induce
synergistic toxicity effect.

On the other hand, the effect of essential 01ls on the disease incidence
was recorded by Maruzzella and Sicurella (1960), Zambonelli e al.
(1996) and El-Shazly (2000) who found that, thyme, blue gum and mint
essential oils have fungicidal activity, and reduced the disease incidence
with many pathogens. Zedan et al., (1994) recorded that the fungicidal
activity of essential oil against pathogenic fungi may be due to increase
the permeability of the cell of pathogens or due to essential oil which
inhibit the fungal detoxification enzymes of antifungal compounds in the
essential oil.

The bioagent control results were confirmed by the results obtained
by many investigators Benhamou and Chet 1993, El-Shazly 1996 and
Eisa 2003). Hibar er al' (2006) found that 10 Bacillus strains have
significantly reduced the disease incidence when bio fungicides were
added one week before inoculation with the. pathogen. Therefore,
antagonists may induce systemic resistance against F. oxysporum and, F.
solani with T. harzianum, B. subtilis, B. pumilus and soil microorganisms:
earlier applied to roots can effectively protect plants against soilborne
pathogens. B. subtilis or P. fluorescens were formed a 0.4 — 0.8 mm thick
film around seeds and roots of plants when seeds were previously treated
with pathogen. Jha and Jalal (2006) found thate T. viride and A . niger
applied individually at 15g/5kg sick soil recorded the disease severity of
33.3% and 40% while the disease severity under untreated sick soil was
96% - of root rot on pea plants caused by Fusarium solani.
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