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I solation trials from the rotten roots of soybean roots collected from
three Egyptian governorates, i.e. Giza, Menoufia and Gharbia
yielded many fungal isolates. The isolated fungi were purified and
identified as Alternaria spp., Fusarium moniliforme, Fusarium
oxysporum, Fusarium semitectum, Rhizoctoniasolani and unknown
fungi. Laboratory, greenhouse and field studies were conducted to
study the effect of two natural extracts and antioxidants in comparison
with two fungicides on the reduction of damping-off and root-rot
diseases. In vitro studies showed that these treatments significantly
reduced the linear growth of the tested fungi compared with control
treatment.Greenhouse experiment revealed that all the tested
treatments significantly reduced damping-off and root-rot compared to
the untreated plants. The most effective treatment was obtained by the
extracts of neem and Eucalyptus followed by the antioxidants salicylic
and oxalic acid, which reduced both damping-off and root-rot diseases.
Crop parameters, i.e. plant height, number of branches, number of
pods, seed yield / plant, weight of 100 seed as well as the average
weight of seed yield (kg)/plot, were recorded at harvest. Also, total N
and crude protein in the seeds were greatly increased due to the tested
treatments as well as the treatment with two fungicides: Vitavax-T and
Monceren.

Keywords: Antioxidants, crop parameters, damping-off, fungicides,
natural extracts, pathogenic fungi, root-rot and soybean.

Soybean (Glycine max L.) is one of the most important legume crops in Egypt
and many other countries in the world. It is extensively, cultivated since it has high
value and level of oil and protein seed content, which is used for animal feed, human
food and medicine to treat a number of disorder (Sinclair and Backman, 1989). In
Egypt, the total cultivated area with soybean in 2015 reached to 33893 feddan,
which produced about 46671 ton (Annual Reports of Agricultural and Statist
Department, Ministry of Agriculture, A.R.E, 2015). Soybean is liable to attack with
several fungal, bacterial and viral diseases in addition nematode and physiological
disorder (Abo-Zeidet al., 1987; Hartman et al., 1999 and Perez-Brandanet al., 2014).
However, fungal diseases, especially damping-off and root-rot disease are the most
constrain ones affecting the quality and quantity of seed production (Tachibana et al.,
1971; Rizvis and Yang, 1996 and Carling et al., 2001). Fusarium spp., Pythium spp.
and R. solani isolated from diseased soybean seedling in lowa (USA) were the major
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causal fungi associated with seedling disease complex of soybean and control of
these pathogens have depended mainly on fungicides (Waraitch et al., 1986; Vyas,
1994 and Zein Al-Abdeanet al., 2013). Application of garlic extract resulted in
significant decrease in damping-off and root-rot incidence of cantaloupe caused by
Fusarium semitectum (Michail and El-Khateeb, 1985) and root-rot bean (Gaffaret al.,
1989). Soil amendments with neem (Azadirachta indica) seed cake are effective
against F. oxysporum, M. phaseolina and R. solani (Etheridge and Bateman, 1998).
Hussein (2005); El-Sayed and El-Shennawy (2009) and Abdel-Aziz (2011) found
that plant extracts of many plants such as neem, lemon grass leaves and Eucalyptus
resulted in great reduction to damping-off and root-tot diseases of many crops. In
addition, several reports have been published on the use of salicylic acid and its
derivative as potential activators for induction resistance in plants (Kanss et al.,
1992; Karabulut et al., 2003; Smilanick et al., 2006 and EI-Shennawy et al., 2009).

The objective of the present work is investigating the effect of two plant extracts
and antioxidants in comparison with two fungicides on the growth of fungi
responsible for causing damping-off and root-rot of soybean. The work was
expanded to control both damping-off and root-rot diseases of soybean under
greenhouse and field conditions, in addition to assessing the effect of the infection
with both diseases on protein content in the produced seeds from the treated plants
with the tested treatments.

Materials and Methods

Disease survey of soybean root-rot in different governorates:

Survey was carried out in three governorates in Egypt, namely Giza, Menoufia
and Gharbia. Infected plants of soybean showing root-rot symptoms were collected
from the surveyed fields. The average percentage of disease incidence was
calculated as the number of rotted plants (infected plants) in relative to the total
number of examined plants.

Disease incidence (%)=Number of rotted plant/Total number of plant assessed x
100

Isolation, purification and identification of fungi associated with soybean diseased
plants:

Infected soybean roots were cut into small fragments, washed thoroughly with tap
water, then sterilized with sodium hypochlorite solution (1 %), then dried between two
sterilized filter papers. Fragments were then placed on potato dextrose agar (PDA)
medium in Petri-dishes and incubated at 25°C for 7 days and observations were recorded
(Chrictensen, 1975). The isolated fungi were purified using hyphal tip and single spore
techniques then transferred individually to new PDA plates. Identification was carried
out depending on the morphological features of the isolated fungi depending on the
description of Gilman (1957); Booth (1971) and Domsch et al. (1980).

Pathogenicity tests:

Pathogenicity tests were carried out under greenhouse conditions at Sers El-
Layian, Agric. Res. Stat. throughout the year 2013. At first, all fungal isolates which
were isolated from rotten roots of soybean were tested for their pathogenic
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potentialities on the susceptible cv. Giza 35 under greenhouse conditions in order to
select the highly pathogenic isolates.

Pots (25 cm in diameter) were sterilized by dipping in 5% formalin solution for
15 min. and then left in open air until dryness. Soil was sterilized using 5% formalin
solution by mixing thoroughly, then the treated soil was covered with plastic sheet
for one week then plastic sheet was removed in order to allow complete formalin
evaporation (Whitenhead, 1957). Fungi were individually grown on sand-barley (SB)
medium (25 g clean sand, 75 g barley and enough water to cover the mixture).
Flasks containing sterilized medium were inoculated with each fungus and incubated
at 25°C for two weeks. Soil infestation with each individual fungal was carried out
at the rate of 3% of soil weight (Metwelly, 2004). Potted soil was watered daily for a
week to enhance fungal growth. Soil of control pots was mixed with the same
amount of sterilized fungus-free sand barley (SB) medium. Ten soybean seeds were
surface sterilized using 2 % sodium hypochlorite for 2 min, washed several times
with sterilized water and then sown. Three replicate pots with a total of 30 seeds
were used for each treatment.

Disease assessment:

Percentages of pre- and post-emergence damping-off as well as the healthy
survived in each treatment were determined 15, 30 and 45 days after sowing,
respectively using the formula according to El-Helaly et al. (1970):

Pre-emergence (%) = Number of non-germinated seeds/Total number of sown
seeds x 100

Post-emergence (%) =Number of dead seedlings/Total number of sown seeds x
100

Survived plant (%) =Number of survived plants/Total number of sown seeds x
100

Laboratory experiment:

This experiment was conducted to investigate the effect of the natural extracts of
neem and Eucalyptus leaves on the growth of the tested fungi. The extract was
prepared by lending 10 g frozen plant material with 100 ml water for 60 minutes.
The resultant was strained through a double cheese cloth fabric and centrifuged for
10 minutes at 3000 rpm. Sterilization was made by 0.2 um millipore filters. The
extract was added at the rate of 1.5 ml/plate to gliotoxin fermentation medium (GFM)
as described by Brain and Hemming (1945). Inoculation was done with Fusarium
solani, Rhizoctonia solani and Fusarium moniliforme, control (check) plates were
incubated under similar conditions at 25°C. Salicylic and oxalic acid at the rate of
10mM were prepared and added separately to conical flasks containing sterilized
PDA medium to obtain the proposed concentrations, then mixed gently and
dispensed in sterilized Petri-plates (9 cm in diameter). Plates were individually
inoculated at the center with equal disks (5 mm) of 5 days old culture of the
pathogenic fungi and incubated at 25°C for 5 days. The average of the fungal linear
growth was then recorded. The effect of two fungicides Vitavax-T (carboxin thiram)
and Monceren (pencycuron) on the fungal growth was tested at the concentration of
200 ppm based on the active ingredient. The prepared concentration of any of both
fungicides was added to PDA medium just before solidification and poured in Petri-
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dishes. Three Petri-dishes as replicates were used for each treatment. The
percentages of reduction in fungal growth were calculated as the growth in different
treatments relative to those in check treatment.

Greenhouse experiment:

Greenhouse experiment was carried out to evaluate the effect of the treatments of
plant extracts, neem and Eucalyptus, antioxidants salicylic acid and oxalic acid as
well as the fungicides Vitavax-T and Moncerenon the incidence of soybean
damping-off and root-rot severity in pot experiment. Sterilized pots (25 c¢cm in
diameter) containing autoclaved sand-clay soil were inoculated with any of the
tested pathogenic fungi inocula (Mazen, 2004). The inoculum was added to the
autoclaved soil at the rate of 3% inoculum level and mixed thoroughly at the upper
layer of the soil. The treatments were watered and left for one week to ensure the
distribution of the inoculum to sand. Natural extract of neem and Eucalyptus,
antioxidants (salicylic and oxalic acid) and the fungicides Vitavax-T and Monceren
were tested for their efficacy in reducing the incidence of soybean damping-off and
root-rot. Plant extract of neem and Eucalyptus leaves was prepared as 90 ml
sterilized water + 10 ml plant extract (Hussein, 2005). Meanwhile, salicylic and
oxalic acid were prepared at 10 mM (Ismail et al., 2004), Soybean seeds (cv. Giza
35) were soaked for two hr. in the tested plant extracts and antioxidants as well as
water only as control treatment, just before sowing in the soil. Also, soybean seeds
dressed with the fungicides Vitavax-T and Moncerenat the rate of 3 g/kg seeds
(super film was used as adherent material at the rate of 10 ml/kg seeds) were used as
a check. The same aforementioned methods were used without fungicides as control.
Five seeds were sown in each pot and three replicates were presented for each
treatment. Disease incidence was recorded as a percentage of pre- and post-
emergence damping-off 15 and 30, respectively. Also, the survived plants were
counted 45 days after sowing and root-rot severity was then assessed using the
devised scale (0-5 %) according to Salt (1982) as follows:

DS % = Sum of (n X v)/5N x 100

WhereDS = disease severity,n = number of roots in each category,v = numerical

value of each category, N = total number of roots in samples.

Effect of the tested treatments on the incidence of damping-off and root-rot diseases
as well as some crop parameters under field conditions:

These experiments were conducted in naturally infested soil at Sers El-
Layian Agric. Res. Stat. The land has a back history of high infestation with the
causal of damping-off and root-rot of many legume crops. The land was prepared for
sowing soybean as usual. Seeds were sown in the first week of June during 2014 and
2015 growing seasons. The land was divided into plots (3x3.5 m) in complete
randomized block design with three replications for each treatment. Each replicate
has 4 rows of 3.5 m long. Two seeds were sown in each hill with 25 cm in between.

Seed treatment:

Soybean seeds cv. Giza 35 were treated with the plant extracts for two hours
according to Hussein (2005). The dry method depends on mixing the seed with
talcum powder laden with the extract and Arabic gum. The dried preparation was
obtained by mixing 250 g of talc powder with 250 ml of the extract and spread till
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drying. Antioxidants in controlling soybean damping-off and root-rot were assessed
under field conditions. Soybean seeds were soaked in aqueous solution of 10 mM
oxalic and salicylic acid for 12 h., while Vitavax-T and Monceren were used at the
rate of 3 g/kg seeds. Three replicates were used for each treatment. Disease
assessment was estimated and recorded as mentioned before. Also, yield
components were assessed.

Disease assessment:

Pre-emergence damping-off was assessed 15 days after sowing and post-
emergence damping-off and survived plants were assessed 30 and 45 days after
sowing, respectively. Ten randomized plants in each plot were pull-off 60 after
sowing to assess root-rot severity according to Salt (1982). Some crop parameters,
i.e. plant height, number of branches, number of pods per plant, weight ofone
hundred seeds per plant as well as the average weight of seed (kg)/ plot were
recorded at harvest.

Determination of protein:

Seed samples were taken, dried in an electric oven at 70° till constant weight and
ground for determination of total N calorimetrically by using orange G dye method
according to Hafez and Mikkelsen (1981). Crude protein of seeds was calculated by
multiplying total N % x 6.25.

Results

Isolation, purification and identification of the causal organisms:

Isolation trials from the rotten roots of soybean roots collected from three
Egyptian governorates, i.e. Giza, Menoufia and Gharbia yielded many fungal
isolates. The isolated fungi (Table 1) were purified and identified as Alternaria spp.,
Fusarium moniliforme, Fusarium oxysporum, Fusarium semitectum, Rhizoctonia
solani and unknown fungi (18 isolates). Concerning the occurrence of the isolated
fungi, samples of Gharbia governorate recorded the highest occurrence through 97
isolates, followed by samples of Giza governorate (94 isolates) then samples of
Menofia governorate were 88 isolates. The fungus R. solani followed by F.
moniliforme recorded the highest occurrence with 50 and 49 isolates, respectively.
Meanwhile, F. oxysporum and Alternaria spp. recorded the lowest occurrence with
28 and 31 isolates, respectively, whereas the occurrence of the unknown fungi
recorded 42 isolates.
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Table 1.0ccurrence and frequency of the isolated fungi from rotten roots of
soybean collected from three governorates

Isolated fungi Giza Menofia Gharbia Total
1 % 1 % 1 % 1 %

Occ Freq® Occ Freq® Oce Freq’ Oce Freg®
F. semitectum 10 10.6 13 14.8 15 155 38 14.0
F. solani 14 14.9 12 13.6 15 155 41 15.1
F. moniliforme 16 17.0 15 17.1 18 18.6 49 18.1
F. oxysporum 9 9.6 10 114 9 9.3 28 10.3
R. solani 15 16.0 17 19.3 18 18.3 50 185
Alternaria sp. 12 12.8 10 11.4 9 9.3 31 114
Unknown Fungi 18 19.2 11 125 13 134 42 155
Total 94 | - 88 | ------ 97 | - 271 | ------

1. Occ = Occurrence and 2. % Freq = % Frequency.

Pathogenicity test:

In this experiment, three Fusarium spp., i.e. F. moniliforme, F. solani and R.
solani were selected from the isolated fungi from the inspected governorate to test
their pathogenic capabilities. Results presented in Table (2) revealed that all the
tested isolates infected soybean cv. Giza 35 caused pre- and post-emergence
damping-off. The highest infection was recorded by Fusarium solani (Menoufia
isolate) followed by F. moniliforme (Giza isolate). Nevertheless, all tested isolates
caused post emergence damping-off infection.

Table 2. Pathogenicity tests of the fungi isolated from rotten soybean roots

Isolated fungi Damping-off (%) Survived plant (%)
Pre-emergence | Post-emergence
F. moniliforme 6.77 10.00 83.23
F. moniliforme 13.33 6.67 80.00
F. moniliforme 3.33 6.67 90.00
F. solani 20.00 13.33 66.67
F. solani 13.33 10.00 76.67
F. solani 6.67 3.33 90.00
R. solani 13.33 16.67 70.00
R. solani 16.67 6.67 76.66
R. solani 3.33 10.00 86.67
L.S.D. at 0.05 6.25 5.13 9.23

Effect of the tested plant extracts, antioxidants and fungicides on the linear growth
of the pathogenic fungi in vitro:

The effect of the tested treatments on the mycelial growth of the tested fungi
(Table 3) indicated that the tested plant extracts, antioxidants and fungicides
significantly reduced the linear growth of the pathogenic fungi compared to the
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control. Neem was the most effective plant extract followed by Eucalyptus in
concern compared to control. The antioxidants salicylic acid and oxalic acid
revealed a significant reduction of fungal linear growth. Salicylic acid was the most
effective antioxidant in reducing fungal linear growth compared to control. Also, the
fungicides Vitavax-T and Monceren significantly reduced the linear growth of the
pathogenic fungi.

Effect of two plant extracts and antioxidants in comparison with two fungicides on
the incidence of damping-off, survived plants and root-rot severity under
greenhouse conditions:

Results in Table (4) indicated clearly that the plant extract reduced significantly
pre- and post-emergence damping-off infection of soybean plants infected with the
causal pathogens comparing with control. While the antioxidants salicylic acid and
oxalic acid reduced significantly pre- and post-emergence damping-off. Also, the
fungicides more effective from plant extracts and antioxidants compared to
control.Vitavax-T was the best followed by neem and salicylic acid, respectively.
On the other hand, the lowest effective were Eucalyptus and oxalic acid. In this
respect, (Table 5) the highest percentage of healthy survived plants obtained when
Vitavax-T, neem and salicylic acid were used, respectively. The best treatment was
fungicides Vitavax-T and Monceren compared to the control.

Table 3.Effect of two plant extracts and antioxidants in comparison with two
fungicides on the linear growth of three tested pathogens in vitro, after
incubation at 25°C for 5 days

Treatments F. moniliforme F. solani R. solani Mean
Neem 20 20 30 23.3
Eucalyptus 30 30 40 33.3
Salicylic acid 35 20 30 28.3
Oxalic acid 40 25 35 33.3
Vitavax-T 0.0 0.0 0.0 0.0
MoncerenCont 0.0 10 20 10.0
rol 90 90 90 90
Mean 20.8 175 25.8 -

L.S.D. at 0.05: Treatments (T) = 1.9, Fungi (F) =2.1, TxF=4.0
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Table 4.Influence of two plant extracts and antioxidants in comparison with
two fungicides on the incidence of soybean damping-off, greenhouse

experiment
% Pre-emergence % Post-emergence
Mean Mean
n o
n D 3 n D 3
Treatments @ @ S @ @ S
o o = o o =
5|12 | ¢ 5| = g
3 3
@D @D
Neem 250 | 233 | 133 205 16.7 16.7 10.0 145
Eucalyptus 250 | 250 | 16.7 222 200 | 200 13.3 17.8
Salicylic acid 300 | 250 | 133 228 20.0 16.7 13.3 16.7
Oxalic acid 10.0 | 280 | 200 19.3 222 20.0 16.7 19.6
Vitavax-T 133 | 00 0.0 44 10.0 10.0 0.0 6.7
MoncerenContr | 333 | 100 | 33 155 10.0 6.7 33 6.7
ol 223 | 300 | 250 25.8 300 | 253 22.2 259
L.S.D. at 0.05 Pathogen (P) = 6.3 =31
Treatments(T) = 6.9 =49
PxT=122 =92

Table 5. Influence of two plant extracts and antioxidants in comparison with
two fungicides on the percentages of survived plants and root-rot

severity, greenhouse experiment
Treatments % survived plants Mean | Disease severity | Mean
(%)
Mean
m n
m D 3 m P 3
g 8| 2 8| 8| 2
5| 3| ¢ 5| 58] ¢
3 3
Neem 633 | 600 76.7 | 66.7 | 256 | 300 | 256 | 271
Eucalyptus 55.0 | 550 700 | 600 | 288 | 333 | 300 | 307
Salicylic acid 55.0 | 583 733 | 622 | 256 | 300 | 250 | 269
Oxalic acid 478 | 520 633 | 544 | 333|333 | 33| 340
Vitavax-T 80.0 | 900 | 1000 | 900 | 111 | 6.7 | 6.7 8.2
MoncerenContro | 76.7 80.0 93.3 833 | 133 | 100 | 10.0 | 111
I 36.7 | 447 | 528 | 447 | 656 | 600 | 556 | 60.4
Mean 502 | 629 756 | -—- 290 | 290 | 269 | -
L.S.D. at 0.05 Pathogen (P) =7.5 =59
Treatments(T) = 8.9 =6.0
PxT=139 =111
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Table 6.Effect of treating soybean seeds with the tested plant extracts,
antioxidants and fungicides on the incidence of damping-off and root-
rot severity during 2014 and 2015 growing seasons under field

conditions
Season 2014 Season 2015

Pre- Post- Survived | Root Pre- Post- Survived | Root
emergence | emergence [ plants rot | emergence | emergence | plants rot

damping- | damping- (%) severity | damping- | damping- (%) severity
Treatments off (%) off (%) (%) off (%) off (%) (%)
Neem 3.33 6.67 90.00 1.77 333 6.67 90.00 8.22
Eucalyptus 10.00 10.00 80.00 8.88 6.67 10.00 83.33 9.99
Salicylic acid 3.33 10.00 86.67 8.88 6.67 6.67 86.66 8.88
Oxalic acid 1333 10.00 76.67 1111 1333 13.33 73.34 12.22
Vitavax-T 0.00 3.33 96.67 6.66 333 3.33 93.34 5.55
MoncerenCon 333 6.67 90.00 .77 6.67 3.33 90.00 8.11
trol 20.00 25.00 55.00 18.88 25.00 25.00 50.00 23.33
L.S.D. at 0.05 523 6.22 10.00 1.63 5.98 8.73 12.09 1.37

Table 7.Effect of soaking soybean seeds in the tested treatments on some crop
parameters of soybean under field conditions during 2014 and 2015
growing seasons

Treatments Season 2014 Season 2015
Plant No. of No. of 100 Yield Plant No. of No. of 100 Yield
height | branc pods / seeds (kg)/ height | branche | pods/ | seeds (kg)/
(cm) hes / plant (9) plot (cm) s/ plant plant (9) plot
plant
Neem 90.17 4.00 89.66 16.00 9.87 87.33 4.00 8700 | 16.00 | 9.12
Eucalyptus 85.13 391 85.24 15.60 8.77 83.16 3.90 83.19 | 1555 | 8.60
Salicylic acid 87.33 4.00 87.23 15.95 9.14 85.00 4.00 8497 | 1595 | 887
Oxalic acid 80.17 3.85 85.00 15.70 8.75 83.00 3.70 8243 | 1550 | 8.60
Vitavax-T 92.17 457 95.66 17.16 | 1051 | 90.66 420 90.00 | 17.00 | 10.23
MoncerenCon | 90.00 4.37 91.46 16.30 9.88 88.00 4.20 8700 | 16.00 | 9.75
trol 75.23 325 81.00 15.57 8.00 7212 3.00 7500 | 1500 | 7.92
L.S.D. at 0.05 211 0.91 208 1.98 219 1.95 0.89 1.75 118 179
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Table 8.Total nitrogen and protein constitutes of soybean dry seeds as affected

by plant extracts, antioxidants and fungicides
Season 2014 Season 2015
Treatments Total nitrogen | Protein (%) | Total nitrogen Protein (%)
(%) (%)
Neem 5.80 36.25 5.78 36.13
Eucalyptus 5.70 35.63 5.60 35.00
Salicylic acid 5.75 35.94 5.63 35.19
Oxalic acid 5.50 34.38 5.40 33.75
Vitavax-T 6.10 38.13 6.00 37.50
Monceren 5.90 36.88 5.95 37.19
Control 5.20 32.50 5.15 32.19
L.S.D. at 0.05 0.68 2.86 0.62 2.57

Effect of treating soybean seeds with plant extracts, antioxidants and fungicides on
root-rot under field conditions:

Data shown in Table (6) show the influence of plant extracts, antioxidant and
fungicides on root-rot of soybean under field conditions during two seasons. The
results show significant reduction to both pre- and post-emergence damping-off
compared to control. Vitavax-T and Monceren were the best in reducing pre- and
post-emergence damping-off and consequently increased the survived plant
compared to the control followed by Neem, Salicylic acid, Eucalyptus and Oxalic
acid. In general, the protection degree offered by the fungicides and plant extracts
application was much higher than antioxidants.

Effect of plant extracts, antioxidants and fungicides on some crop parameters of
soybean under field conditions:

Data in Table (7) indicate that the tested plant extracts, antioxidants and
fungicides significantly increased plant height, compared to untreated ones. The
obtained results show that all treatments increased the number of pods, seeds weight
(kg)/ plant, 100 seeds weight and seed yield (kg)/plot. Vitavax-T was the best
treatment followed by Neem extract then Salicylic acid, respectively. All the tested
treatments showed also a significant protection against the disease over the control.
Data in Table (8) show that during the two studied seasons total nitrogen (N) and
crude protein concentration in cv. Giza 35 soybean seeds were increased
significantly each of total N and protein comparing to the control.

Discussion

Damping-off and root-rot diseases of soybean are considered critical factor in
soybean production worldwide. The results of this study revealed that such diseases
are caused by several soil borne pathogens including Rhizoctonia solani, Fusarium
solani and Fusarium moniliforme. These pathogens have been widely reported as the
causal organism of soybean damping-off and root-rot (Rizvis and Yang, 1996;
Hartman et al., 1999; Carling et al., 2001; Kiprovsk et al., 2012 and Abdel-Monaim

Egypt. J. Phytopathol.,Vol. 44, No. 2 (2016)



EFFICACY OF TWO NATURAL EXTRACTS AND ... 45

et al., 2012). As for the factors affecting soybean root-rot disease in vitro, in vivo
and field conditions, the results indicated that all the tested plant extracts
significantly reduced the linear growth of all the tested fungi, where both salicylic
and oxalic acid were effective antioxidants. Moreover, application of the plant
extracts and antioxidants under greenhouse conditions reduced significantly pre- and
post-emergence damping-off and increased the survived plants of soybean plants
compared with the control. These results are in agreement with those obtained by
Michail and El-Khateeb (1985); Gaffer et al. (1989); Nafie and Mazen (2008) and
Kiprovski et al. (2012).

Acetyl salicylic acid (ASA) is a commercially available form of salicylic acid. It
is known that in aqueous solutions, ASA is hydrolyzed almost entirely to SA, which
is active ingredient (Mitchell and Broadhead, 1967). However, salicylic acid is an
endogenous growth regulator with phenolic nature, which participates in regulation
of several physiological processes in plants, such as stomatal closure, ion uptake,
inhibition of ethylene biosynthesis and transpiration (Khan et al., 2003; Shakirova,
et al., 2003 and Foyer and Noctor, 2005) .

Doubrava et al. (1988) mentioned that inducing acquired resistance is persistent
and generally is pathogen nonspecific. Also, Larcke (1981) reported that
phytoalexines accumulation, which is elicited at the site of application, may be
responsible for localized protection and induces systemic acquired resistance that
sensitizes the plant response rapidly after infection. These responses induce
phytoalexines accumulation and lignifications and enhance activities of chitinase
and B-glucanase (Dean and Kuc, 1985 and Metranx and Boller, 1986 and Singh et
al., 2012). Kessmann et al. (1994) reported that the mechanism of systemic acquired
resistance is apparently multifaceted, likely resulting in stable broad-spectrum
disease control and they could be used preventatively to bolster general plant health,
resulting in long lasting protection. In addition, Vernooij et al. (1994) mentioned
also that salicylic acid is not the translocated signal responsible for inducing
systemic acquired resistance to plant pathogens, but is required in signal
transduction. So, resistance might be correlated with the production of oxidative
enzymes in the treated healthy and diseased plant tissues. In this respect, Melo et al.
(2006) mentioned that polyphenoloxidase and peroxidase are enzymes of broad
spectrum among plants catalyze the hydroxylation of monophenols to O-diphenols
and their oxidation to o-diquinones. He added that quinines are highly reactive
molecules that can spontaneously complex various types of molecules into large

types.

The obtained results indicated that Neem extract was more effective than that of
Eucalyptus in reducing the growth of the tested fungi. In addition, under greenhouse
conditions, using of Neem and Eucalyptus extracts reduced significantly pre- and
post-emergence damping-off infection as well as increased significantly the survived
plants compared to the control. Similar results were mentioned by Etheridge and
Bateman (1998); Hussein (2005); El-Sayed and EI-Shennawy (2009) and Abdel-
Aziz (2011). Concerning the effect of the fungicides, in vitro results indicated that
both Vitavax-T and Monceren decreased significantly the fungal linear growth of the
tested pathogenic fungi compared with control treatment. Under greenhouse
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conditions, both fungicides reduced significantly pre- and post-emergence damping-
off compared with control treatment. It could be concluded that, application any of
plant extracts, antioxidants and fungicides under field conditions reduced
significantly pre- and post-emergence damping-off compared to untreated plant
(control). The obtained results of 2014 and 2015 seasons, revealed a significant
effect of plant extracts, antioxidants and fungicides on plant height, number of
pods/plant, 100 seed weight and yield (kg)/plot. The obtained data are in accordance
with those obtained by Karabulut et al. (2003), Smilanic et al. (2006) and El-
Shennawy et al. (2009).
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