97

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.8 (2)2009

THE USE OF SALICYLIC ACID TO CONTROL ROOT ROT
-WILT COMPLEX AND TO ENHANCE YEILD AND
QUALITY OF FABA BEAN

S.I. ATTA ALLA* EL-SHEIKH, M., A*, E. EL-ARGAWY*, AND D. A. EL-
FAR *

* Plant Pathology Dept., Faculty of Agriculture., Damanhour Univ.

ABSTRACT

Five fungal species were found to be associated with root
rot and wilt of faba bean in three major regions for faba
bean cultivation in El-Behera governorate, Rhizoctonia
solani, Fusarium oxysporum , Fusarium solani , Verticillium
spp and Aspergillus niger. F.oxysporum was the most
prevalent over the surveyed regions and recovered in
frequency of 67.51% followed by R. solani frequencies of
20.9% while the other fungal species were recovered in
frequency lower than 10% .Treatment with salicylic acid to
faba bean as seed soaking for 24 hours in 4mM solution
before sowing has resulted in considerable reduction in
disease severity developed by R.solani and F.oxysporum,
4493 % and 36.47 % for the two fungal
species,respectively. This reduction effect was found to be
correlated with higher peroxidase (r =0.70 and 0.71 ) and
polyphenol (r =0.98 and 0.97 ) activities due to the salicylic
acid treatment. Meanwhile, salicylic acid treatment has
resulted in enhancement of the vegetative growth of faba
bean grown in the soil infested with R. solani and F.
oxysporum compared to the untreated infested control. This
was resulted in 24.58 and 22.25cm for shoot length, 36.08
and 29.76cm for root length, 15.12 and 10.13cm for shoot
fresh weight and 10.06 and 8.93cm for the root fresh weight
for treated plants grown in soil infested with F. oxysporum
and R. solani, respectively. Also, total carbohydrates and
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total proteins obviously improved being 54.19% and 53.16%
and 15.9% and 18.75% compared to 51.04 and 50.37 and
14.25 and 13.24% for F. oxysporum and R. solani,
respectively for the non-treated control. The salicylic acid
control and enhancement effects were reflected in improved
seed yield / plant as 25.45g and 24.33g comparedl7.3 to
13.41, for F. oxysporum and R. solani, respectively. Also,
number of seeds/ plant increased to 13.44 and 10.22 and 34,
28.89 compared to 25.4 and 24.2 in non-treated control. The
obtained results showed that the effect of salicylic acid in
controling faba bean root rots and wilt. Control can be
integrated with other control measures to have a sustainable
management for faba bean disease control.

INTRODUCTION

Faba bean (Vicia faba L.) is an old legumenious food used on a large
scale for human and animal feed in Egypt and many other countries in the
world In addition, faba bean adds about 20-30 nitrogen unit/feddan thus

increases soil fertility ( Ministry of Agric.2005).Unfortunately, faba bean is
attacked by several diseases, which cause tremendous quantative and
qualitative losses in yield in the field (EI-Garhy, 1994).Root rot diseases, and
wilt ranked as the most important fungal diseases affecting faba bean
production in Egypt. These are complex diseases involving several soil-borne
fungi which cause yield losses and badly affect quality of faba bean (EI-
Gantiry et al .,1994; Abou-Zeid et al.,1997 ; Akem and Bellar,1999 and
Kurmut et al.,2002).Several fungal species were reported to be associated
with root rot and wilt of faba bean in Egypt and in several parts of the world
these were Rhizoctonia solani , Fusarium oxysporum, Slerotium spp.,
Helminthsporium spp. Phytophthora spp., Pythium., Verticillium spp.,
Fusarium solani (Sepulveda 1991; Kurmut et al. 2002; Mazen 2004).
Fungicides are an important disease management mean there ever-growing
the public concern over the use of fungicides posed a pressure to seek non-
fungicidal and safer materials to control root rot and wilt of faba bean.
Salicylic acid (SA) has been reported to have potential to control several plant
diseases as plant resistance inducers via inducing the systemic aquired
resistance (SAR) against, bacterial wilt (Abdel-Said et al.,1996) as well as the
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fungal root rot and wilt diseases (Chen-Chunquan et al.,1999; EI-
Mougy,2004; Mahmoud,2004 ; Mazen, 2004 and Ragab et al., 2009).
Moreover, few records reported a direct inhibition effect of SA on growth of
several phytopathogenic microorganisms (Matthew & Alexander,1999 and El-
Mougy, 2002). Induction of systemic resistance sensitizes the plant to
responsed in the from of activation of peroxidase and polyphenol oxidase
(Meena et al., 2001 and Mahmoud, 2004). Peroxidase and polyphenol oxidase
enzymes play a role in plant defense against pathogens. These enzymes were
highest in the internal tissues of the resistant cultivars compared to the
susceptible cultivars (Cui et al., 2002; Campos et al., 2004; Thipyapong et al.,
2004; Raj et al., 2006 and Thipyapong et al., 2007)

The present study therefore was conducted to investigate the potential of
SA to control root rot and wilt of faba bean and its effect on plant growth,
yield quantity, and yield quality.

MATERIALS AND METHODS

1-1solation and identification of fungi associated with root rot and
wilt of faba bean:

Plants of faba bean showed root rot and wilt symptoms were
sampled from five different regions where faba bean was of
effectively cultivated intensivelly in EI-Behera governorate during the
2005-2006 growing season, These were Kafr El-Dawar, Etay El-
Baroud, Shobrakhit, AboHomous and KomHamada

Diseased samples were washed with tap water, cut to 0.5 cm
long, surface disinfected using sodium hypochlorite solution (2%) for
2 - 3 minutes, and washed with sterilized water. The sterilized parts
were dried with sterilized filter paper and transferred into Petri dishes
(9 cm diameter) containing water agar medium. Plates were incubated
at 27°C for 5 days. Hyphal tip or single spore cultures of grown fungi
were maintained on PDA medium identified according to Booth
,(1971), Ellis, (1971) and Barnett and Hunter, (1972). Frequency of
the isolated fungi was recorded.

2 - Cultivar reaction and effect of salycilic acid treatment on root
rot and wilt of faba bean.

Greenhouse experiment was conducted at Etay El-Baroud Agric.

Res. Station during the 2006 / 2007 growing seasons. Fourty five days
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after sowing , severity of root rot and wilt developed on faba bean
plants grown in soil artificially infested with F. oxysporum and
R.solani were assessed according to Hassan, (1992) and Muyolo et al ,
(1993) .
3:Chemical changes associated with salicylic acid treatments
Greenhouse experiments were conducted at Etay El-Baroud
Agric. Res. Station during the 2006 / 2007 growing seasons. Seeds of
faba bean cultivars , Sakha 1, Giza 3 and Giza 843 used in these
experiments were obtained from the Department of Legume Crop
Research , Field Crops Research Institute , Agricultural Research
Center , Giza.

Faba bean seeds were soaked in the solution of salicylic acid
(4Mm) for 24hrs as recommended by Mazen (2004)and Mahmoud et
al., (2006) then dried between two layers of filter papers while other
faba bean seeds were soaked in tap water for the same period and used
as control. Salicylic acid (99%) was obtained from EL-Nasr company.

The inoculum of the most pathogenic frequent fungi recovered
from the surveyed regions were prepared by growing discs (5-mm in
diameter) of 7days old cultures of each fungus on sand barley medium
(259 sand + 75g barely and sufficient water) in 500ml conical flasks
and incubated at 28°C for 15 days according to Heweidy et al., (2000)

Clay soil was previously treated with 5 % formalin solution.
Plastic pots (25 cm) were rinsed in the same solution and then filled
with soil and covered with heavy cloth for 10 days after which they
were left uncovered for a few days' before inoculation trials.

The barley inoculum of the pathogens was added to the prepared
pots at the rate of 3% of soil weight and mixed thoroughly with the
soil. The pots were watered for 7 days before planting to give a chance
for the growing and establishment of the pathogens. Healthy faba bean
seeds which were previously soaked with salicylic acid sown in pots
(five seeds / pot) and 4 pots were used for each treatment. Untreated
seeds were used as control treatment. Tow sets were prepared for both
diseased and faba bean growth and yield assessments. All pots were
left under greenhouse conditions and were irrigated when necessary.

After 45 days of sowing, shoot length (cm), root length (cm),
shoot fresh weight (g), root fresh weight (g) and shoot dry weight (g)
were recorded. This was conducted in both untreated and treated plants
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with salicylic acid. Meantime, yield and yield components, i.e., yield

of seeds/pot (g), number of pods/pot, and number of seeds/pot, were

recorded90 days after sowing.

3.a. Effect of salicylic acid on peroxidase and polyphenol oxidase
activity of faba bean plants cultivated in soil infested with
Fusarium oxysporum and Rhizoctonia solani.

Peroxidase and polyphenol oxidase were determined after 15
and 30days from sowing (37 days and 52 days) from soil infestation
with the tested fungi.

Extraction:

Plant tissue (roots) was homogenized in a mortar with 0.2 M
Tris HCL buffer (pH 7.8) containing 14 Mm B- mercaptoethanol (1:3
WI/V). The extracted tissues were strained through four layers of
cheesecloth. The filtrate was centrifuged at 3000 rpm for 15 minutes at
6°C. The supernatant was saved in the refrigerator at -20°C till
determination of enzymes (Tuzun et al., 1989).

Peroxidase activity:

Peroxidase activity was determined spectrophotometrically,
according to Allam and Hollis, (1972) by measuring the oxidation of
pyrogallol to pyrogallin in the presence of H,O, at 425 nm. The reaction
mixture consists of 0.5 ml of 0.1M sodium phosphate buffer solution at
pH 7.0, 0.5 ml enzyme extract, 0.3 pyrogallol, 0.1 ml 1.0% H,0,
brought to final volume of 3.0 ml with distilled water. The activity of
peroxidase enzyme was expressed as change in absorbance/ min.
Polyphenol oxidase activity:

For polyphenol oxidase determination, a spectrophotometrically
method proposed by Matta and Dimond, (1963) was used. The reaction
mixture consists of 1.0 ml enzyme extract, 1.0 ml 0.2 M sodium
phosphate buffer at PH 7.0 and 1.0 ml 10 M catechol brought to final
volume of 6.0 ml with distilled water. The activity of polyphenol
oxidase was expressed as the change in the absorbance of the mixture
every 0.5 min period at 495 nm.

3.b. Protein and carbohydrates content of seeds.

Total protein determination:

Total nitrogen content was determined by a modified
semi-micro keelhaul method according to Hassouna, (1962 )and

Rahhal, (1978).
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The total nitrogen content (g) was calculated according to the
equation:
14x (0.01/1000)x(100/5)x(titration value of sample- titration of blank)
Determination of total soluble carbohydrates:

The procedure of Dubois et al., (1956) was followed. The
optical density of the mixture was measured at 490 nm by means of
the spectrophotometer. The carbohydrate content was calculated by the
following equation:

Carbohydrate % =F (mg) x extract volume (ml) / (aliquot (ml) x
sample wt (g) x10)

Where F = mg carbohydrate obtained from the graph.

4. Effect on growth and vield of faba bean.

Seeds of faba bean cultivars ; Sakha 1, Giza 3 and Giza 843
used in these experiments were obtained from the Department of
Legume Crop Research , Field Crops Research Institute , Agricultural
Research Center , Giza . Faba bean seeds were soaked in the solution
of Salicylic acid (4Mm) for 24hrs then dried partially between two
layers of filter papers while other faba bean seeds were soaked in tap
water for the same period and used as control (Aly et al., 1988). The
inoculum of each pathogenic fungus; Fusarium oxysporum and
Rhizoctonia solani was prepared by growing discs (5-mm in diameter)
of 7days old cultures of each fungus on sand barley medium (25g sand
+ 75¢g barely and sufficient water) in 500ml conical flasks incubated at
28°C for 15 days. Clay soil was previously treated with 5 % formalin
solution. Plastic pots (25 cm) were rinsed in the same solution and
then filled with soil and covered with heavy cloth for 10 days after
which they were left uncovered for a few days befor inoculation trials.
The barley inoculum of the pathogens was added to the prepared pots
at the rate of 3% of soil weight and mixed thoroughly with the soil.
The pots were watered for 7 days before planting to give a chance for
the growing, establishment and spreading of the microorganisms.
Healthy faba bean seeds which were previously soaked with biotic
inducers were sown in pots (five seed / pot) and 4 pots were used for
each treatment. Untreated seeds were used as control treatment. All
pots were left under greenhouse conditions and were irrigated when
necessary (Heweidy et al., 2000). After 30 days and 45 days shoot
length (cm), root length (cm), shoot fresh weight (g), root fresh weight
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(9), shoot dry weight (g) were recorded.

5. Statistical Analysis:

Data obtained were statistically analyzed using randomized and
factorial designs (Snedecor and Cochran, 1967). Averages were
compared with LSD test at the 0.05 of probability.

EXPERIMENTAL RESULTS

1- Fungi associated with root rot and wilt of faba bean:

The faba bean root rot fungi were identified according to
Booth,(1971)&Ellis,(1971) as F.oxysporum, Fusarium solani, R. solani,
Verticillium spp and Aspergillus niger Data presented in Table (1) showed
that five fungal species were recovered from the surveyed regions. The
F.oxysporum isolates, however ,were prevalent and constituted 67.51 % of
the total isolates made, i.e., 129. This was followed by R.solani which
constituted 20.9%.Meantime ,the Fusarium solani , Verticillium spp and
Aspergillus niger isolates were recovered in lower frequency of 11.22, 7.69
and 1.54, respectively. Both R. solani and F.oxysporum were recovered
from the five surveyed regions while F. solani isolates were recovered from
only three localities.

Meantime,the Verticillum spp. were recovered from only two
regions, while the A.niger were isolated from only one region out of the five
regions surveyed (Table 1).

2- Cultivar reaction and effect of salicylic acid treatment:

Data in Table (2) exhibited that all tested faba bean cultivars
were susceptible to the tested soil-borne fungi. Severity of the disease
developed with the tested fungi, i.e. Rhizoctonia solani and Fusari.um
oxysporum ranged between 73.5 and 90.7. However, treatment with
salicylic acid substantially decreased severity of the disease incited by
the tested soil-borne fungi. The reduction obtained ranged between
20.88% and 64.7%. The cv.Giza 843,however,was exhibited the
highest tolerance to the infection in the salicylic acid treatment
followed by Giza 3 cv.
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Table (1): Frequency of fungal isolates recovered from rotted roots and
wilted faba bean samples collected from five regions in El-Behera
Governorate, during the 2005-2006 growing seasons.

Regions
Ka - | Abor | EwyER | Kom g e
Homous | Baroud | Hamada
Dawar Total
1solates Fr
Fungi Tequency
Rhizoctonia solani 4 9 5 6 3 27 209
Fusarium oxysporum 24 24 16 7 8 79 67.51
Fusarium solani 1 9 7 - - 17 11.22
Verticillium spp - - - 3 2 5 769
Aspergillus niger - - - 1 - 1 1.54
Total 20 42 28 17 13 129

Values are number of isolates recovered.
Frequency (%) = [number of isolates of certain fungal species / total isolates recovered] x 100.

Table (2):Cultivar reaction and effect of treatment with salicylic acid on
disease severity developed on faba bean grown in potted soil artificially
infested with certain soil borne fungi,45 days after sowing.

Fusarium oxysporum Rhizoctonia solani
Fungi Untreated *R | Untreated 0
Cultivar control Treated (%) control Treated R(%)
Sakha 1 73.5 50.63 | 31.11 81.9 64.8 20.88
Giza 3 77.9 4753 | 38.98 73.8 46.3 37.26
Giza 843 89.1 31.45 64.7 90.7 44.2 51.26
Mean 80.16 43.2 44.93 82.13 51.76 36.47

Values are disease severity( %)

*Reduction (%) = [(control- treatment) / control] x 100.
L.S.D 0.05

Cultivar (C): 18.9 13.3
Treatment (T): 1.16 1.21
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3:Chemical changes associated with salicylic acid treatment:
3.a.Peroxidase and polyphenol oxidase activity:

Table (3): Effect of salicylic acid treatment on peroxidase and polyphenoloidase activity in roofs of faba bean cultivars sown
in soil artificially infested with . oxysporum and R. solami,, 15 and 30 days after sowing.

Peroxidase activity Polyphenol oxidase activity
{absorbance at 425 nm / g.fw) {absorbance at 495 nm / g.f.w)
Cultivars F.oxysporum R.solani F.oxysporum R.solani
Untreated Treated Untreated Treated Untreated Treated Untreated Treated
control control control control
15 days
Sakha 1 0.38 044 0.30 087 0.29 0.32 0.31 0.48
Giza3d 047 0.66 0.44 0.56 0.28 0.3 0.28 0.47
Giza 843 04 062 0.34 0.39 0.2 0.38 02 0.35
Mean 042 057 0.36 0.59 0.28 0.33 0.26 043
30 days
Sakha 1 04 547 1.12 149 0.56 0.62 0.42 0.45
Giza3l 32 52 1.16 148 0.61 0.68 047 06
Giza 843 28 35 119 1.55 0.37 0.73 0.41 0.4
Mean 333 45 115 1.50 0.51 0.67 043 0.53
¥ Data are average of 4 replicates.

Data illustrated in Table (3) indicated that salicylic acid treatment
increased both the peroxidase and polyphenol oxidase activity
assessed 15 and 30 days after sowing in the infested soil compared to
the untreated control. This was consisted with the three tested faba
bean cultivars and for the two tested soil-borne fungi, i.e., R. solani
and F. oxysporum , in both of the two tested intervals of the assay
(Figs.1,2,3.4).
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3. b.Total protein and carbohydrate content:

Data in Table (4) indicated that salicylic treatment tended to
increased percentage of both the carbohydrate and total protein in the
faba bean seeds of plants grown in soil infested with the soil borne
fungi compared to the untreated infested control. This was steady in
the three cultivars tested and for the two tested fungi despite that it
was not always significant. The cv.Giza 843 was the most positively
responded and percentage of total protein significantly increased
compared to untreated infested control.

Table (4): Effect of salicylic acid on carbolydrate content and total protetn of faba bean seeds produced m soil infested

with F. oxysporum and R. solani.
Carbohydrate of seeds % Total protein of seeds %
Cultivars F.oxysporum Rsolani F.oxysporum R.solani
Untreated Untreated Untreated Untreated
control L control st control Treated control Treated
Sakha1 4743 53.38 51.54 5.4 14.3 1444 16.6 1938
Gizal 5258 546 50.3: 51.98 15.19 16.63 1219 18.13
Giza §43 an 6 48.26 2176 13.19 16.63 10.94 18.76
Mean 51.04a 54.19a 50.37a 53.16a 14.25 159 13.24 18.75
Data are average of 4 replicates.
15D at 0.05 for cvs: ERL NS NS

For treatment: NS NS 133
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Figure (1) Cormelation between peroxidase activity and disease
reduction of faba bean seeds grown in infested soil with F. exysporum
and R. solani after 15 days of sowing
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reduction of faba bean seeds grown in infested soil with F. exysporum
and R. solani after 30 days of sowing
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disease reduction of faba bean seeds grown in infested soil with F.
oxysporum and R. solani after 15 days of sowing
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oxysporum and R. solani after 30 days of sowing
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4. Effect of salicylic acid on growth and vield of faba bean:
4.1. Effect on vegetative growth:

Data presented in Table (5) indicated that salicylic acid treatment to faba
bean significantly improved all the vegetative growth characteristics tested
for the plants grown in soil infested with the two tested soil-borne fungi
compared to the untreated infested control. This was true for all the tested
faba bean cultivars, i.e., Sakha 1, Giza 3, and Giza 384, and for the two
tested fungi, i.e., R. solani and F. oxysporum.

Table (3)- Effect of salicyic acid reatment on vegetative growth of faba bean cultivars sowa in sof atifically mfested with
F. oxysporum and £. solumi, under greenhouse conditions.

Shoot length (cm) Root length (cm) Shoot fresh weight (g) Root fresh weight (g)

Cultivars | F.oxysporum R.solani F.oxysporum R.zolani F.oxysporum R.solani F.oxysporum Rsolani

Unireated

- Untreated Treaked Untreated Treated Unéreated Trated Untreated Trated Untreated Treated Untreated Treated Untreated Treated

Tredted confral control control control control control control

Sakhat | 190 | M%) 115 | RS | N0 | 420 N5 [ ML) 4B 1257 TR |38 040 | 892 | 461 | 7D

Giad | 1775 | 85| 195 | W3 | 075 | 400 N0 | ML) 8M 1781 588 | 1147 633 | 1056 | 43 | 789

Giabdd | 200 | 20| 132 | 075 | B3 | 30| B2 | 265 | 841 | 457 | 167 | 489 | 786 | 07| 3B | 94

Mean B9 | A58 | 1675 | 225 241 | 608 | B3 BT | 8 | 1902 | 4% | 1043 TH6 | 10.06| 425 | B9

LSD.a 0050w NS NS NS N§ NS 14 NS 18
Treament 230 306 315 43 N3 14 NS 13

4.2. Effect on yield and yield components:

It is evident from data of Table (6) that treatment with salicylic acid to faba
bean grown in soil infested with R. solani and F. oxysporum significantly
increased the seed yield per pot. This was 25.45 and 24.33 g/pot in treated
pots compared to 13.41 and 17.3 g/pot for the untreated control for
F.oxysporum and R.solani infested soil, respectively. Similar increase was
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Table {6)Effect of salicylic acid treatment on yield and yield components of faba bean grown in soil infested with two

tested soil-borne fungi
Yeild of seeds/plant (g) Number of pods/plant Humber of seeds/plants
Cultivars F.oxysporum R.solani F.oxysporum R.solani F.oxysporum R.solani
Untreated Treated Untreated Treated Untreated Trested Untreated Treated Untreated Treated Untreated Treated
control control control control control control
Sakha 1 B.43 35 1803 | 3036 | 1033 | 1287 10 10.33 2% a 2367 300
Giza 3 16.87 428 188 13 1067 15 10 11 28.67 3 733 | MET
Giza 843 1493 1857 | 1507 | M3 8.67 1267 § 8.3 2167 i HE7 20
Mean 1341 2545 173 2433 9.89 1344 9.66 1022 | 2544 4 4720 | 2689
L5D. at0.05 Cws 306 151 N3 N3 419 295
Treatment 30 114 NS NS 363 218

recorded for the number of pods/pot and number of seeds/pod. However, the
increase in the number of pods/pot was not significant
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Discussion

Identification of the isolated fungi from rotten roots and wilted faba
bean plants of different faba bean cultivars collected from five regions, in
wich faba bean was intensively cultivated in EL-Behera governorate during
the 2005-2007 growing seasons, showed that the highest frequency recorded
was for Fusarium oxysporum 67.51. This was followed by F. solani,
Rhizoctonia solani, Verticillum spp. and Aspergillus niger with averages of
20.9, 11.82, 7.69 and 1.54 %, respectively. These results are in agreement
with the findings of El-Gantiry et al., (1994) and Mazen, (2004). This trend
was closely similar to the trend shown by the results mentioned by El
Gantiry et al,. (1994).

All the tested faba bean cultivars were susceptible to Rhizoctonia solani
and Fusarium oxysporum which were the most frequent fungi in the
conducted survey. However, treatment with salicylic acid substantially
decreased severity of the developed disease incited by the tested fungi, i.e.
Rhizoctonia solani and Fusarium oxysporum. The reduction in the disease
severity obtained ranged between 20.88% and 64.7%.Meanwhile the cv.
Giza 3, however, had the most tolerant reaction for the tested fungi and the
most consistent response to salicylic acid treatment.

Induced resistance is a physiological state of enhanced defensive
capacity elicited by specific environmental stimuli, whereby the plant’s
iniciate defenses are potentiated against subsequent biotic challenges.
Colson, (1998) and Mahmoud et al., (2006) reported that some chemical
inducers significantly reduced damping-off, wilt and root rot incidence.This
was supported by findings of the present study. The reduction effect of
salicylic acid on root rot and wilt diseases in our study, meantime, is in
agreement with the findings of Gaffney et al,. (1993); Delaney et al,.
(1994); Chen-Chunquan et al., (1999) and Mandavia et al., (2000) who
reported that SA has been claimed to be essentially involved in systemic
acquired resistance (SAR) against viral, fungal and bacterial pathogens.. On
the other hand, EI-Mougy, (2004) reported that acetylsalicylic acid (ASA) as
lupine seed dressing or soil drench showed superior effect on root rot
incidence followed by SA and Rizolex-T, respectively . This may sensitizes
the plant to respond rapidly after infection. These responses include
phytoalexin accumulation, phenols, lignifications and activation of



112

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.8 (2)2009

peroxidase and polyphenol oxidase.lt was proposed that SA signaling
leading to SAR is mediated by active oxygen species (AOS) derived from
H,0,, since SA specifically binds to catalase and inhibits it (Chen et al.,
1993).

Meantime, in the present study salicylic acid treatment increased both
the peroxidase and polyphenol oxidase activity assessed 15 and 30 days
after sowing compared to the untreated control. This was consisted with the
three tested faba bean cultivars and for the two tested soil-borne fungi, i.e.,
R. solani and F. oxysporum , in both of the two intervals of the assay, with
evident correlation (r =0.70,0.71 ) and polyphenol (r =0.98 ,0.97 ).This was
in agreement in general with the findings of Meena et al., (2001) and
Mahmoud, (2004) who found that application of chemical inducers led to
increased in the activities of both peroxidase and polyphenol oxidase .
Agrios, (1988) indicated that the importance of polyphenol oxidase activity
in disease resistance probably was due to its property in oxidizing phenolic
compounds to quinones, which are often more toxic to microorganisms than
the original phenols. It is reasonable to assume that an increased activity of
polyphenol oxidase results in high concentrations of toxic products of
oxidation.

Salicylic acid treatment also tended to increase percentage of both the
carbohydrate and total protein in the faba bean seeds of plants grown in soil
infested with root rot and wilt fungi compared to the untreated infested
control. This was steady in the three cultivars tested and for the two tested
fungi. This was in agreement with Ismail et al, (2008), who reported that in
faba bean (G40) foliar application of SA exhibited a high percentage of seed
protein content which reached 23.62%.

Salicylic acid treatment to faba bean in the present study significantly
improved all the vegetative growth characteristics tested for the plants
grown in soil infested with the tested soil-borne fungi compared to the
untreated infested control. This was true for all the tested faba bean cultivars
i.e.,, Sakha 1, Giza 3, and Giza 384, and for the two tested fungi, i.e. R.
solani and F. oxysporum.

This was reflected in a higher yield of 25.45 and 24.33 g/pot in treated
pots compared to 13.41 and 17.3 g/pot for the untreated infested with F.
oxysporum or R. solani, respectively .This was reflected in a better yield
components,i.e. the number of pods and the number of seeds / pot. These
results are in harmony with those finding of Mazen (2004) who reported
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that the treatment with a biotic inducers showed remarkable increase in faba
bean growth parameters (including length of plant, fresh weight, dry weight,
weight of 100 seed and seed yield) compared with untreated control. Abd-El
Kareem (1998) added that the increase in yield was not only due to the
reduction in disease severity, but also due to a positive effect of the
treatments themselves. Despite that the obtained effect of salicylic acid to
control root rot and wilt of faba bean was not effective the fungicides, this,
however, can be integrated with other control measures to achieve the
sustainable management in which the use of fungicides will be the last
resort.

The use of salicylic acid .may not control disease to a level which may
replace the use of fungicides,however,this integration into current diseases
management practices could reduce the fungicide use and the associated
environmental problems. cultivars, i.e. Sakha 1, Giza 3, and Giza 384, and
for the two tested fungi, i.e. R. solani and F. oxysporum.
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