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Abstract

Evaluation of different fungicides revealed that Maxim was the
most effective as it prevented the in vitro growth of F. solani, M. phase-
olina, B. theobromae, 5. rolfsii and R. sofani, at 1-5 ppm, followed by
Benlate at {10-800 ppm), Vitavax-T (25-200 ppm) and Rizolex-T (200-
800 ppm). Apron and Monceren had no or little effect and failed to pro-
duce a considerable reduction in growth of all tested fungi even at 800
ppm. Among the tested piant products, thyme extract was the most ef-
tective in vitro against all tested fungal pathogens, followed by Tritogy
{neem oil) and Kenze oil {castor oil). Reduction in fungal linear growth
was ingreased more or less by increasing the concentration of these
plant products; however, Leek extract had no effect in this respect. As
for antagonistic microbes, both Rizo N and Plantguard caused significant
decrease in linear growth of the tested fungi. Rizo N was significantly
better than Plantguard; however, both antagonistic microbes, may be
considered weak in terms of their toxicity against the tested pathogens.

INTRODUCTION

Peanut (Arachis hypogea L.) is one of the most important leguminous crops in
Egypt as well as in many parts of the world. Several serious diseases such as pod rot,
crown rot, root rot and others attack growing plants and fruits of peanut. Root rot
caused by Rhizoctonia solani, Sclerctium roffsii, Fusarium solani, Fusarium oxysporum,
Macrophomina phaseoiina and Botryodiplodia theobromae is one of the most serious
diseases on peanut plants in Egypt (El-Deeb, 1977, Saleh, 1997 and Abdel-Ghany,
2001). Reduction in peanut yield due to root rots reached 25.1% as recorded by EM-
Deeb et al., (1977).
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Tolclofos—methyl at 4 ppm and benomyl at 8 ppm were more effective against R
solani in vitro than dichlofluanid, copper oxyguinolate + Carboxin or pencycuron (Osman
et al., 1990). Henriquez and Montealegre (1992) tested 11 fungicides in vitro against
S. rolfsii and found that Vitavax-T, Basitac, Piantavax, Rizolex, Bayleton and Baytan
were the most effective. Benlate was the most inhibitive fungicide in vitro against Mac-
rophomina phaseolina, Fusarium spp., Altenaria alternata and R. solani followed by Rizol-

ex-T (Tolclofos—methyl + thiram) and vitavax + captan (Saleh, 1997).

Plant extracts such as leaf oil of Azadirachta indica was the most effective fol-
lowed by Eucalypitus globulus and Ocimum canum against Sclerotium rolfsii (Singh and
Dwivedi 1990). Neem oil was the most effective of the volatile and nonvolatile frac-
tions tested against Sclerotium roffsii where sclerotial germination was only 8% com-
pared to 71% in the untreated control. Wilson et al., (1997) tested 49 essential oils
and found that palamarosa (Cynobopogon martin), red thyme (Thymus zygis), cinna-
mon teaf {(Cinnamomum zeylanicum) and clove buds (Eugenia caryophliata) showed the
most antifungal activity against B. cinerea. These compounds increased the activity of
chitinase and peroxidase associated with the induction of resistance. Furthermore, they
stimulated the accumulation of phenoclic compounds, as antifungal substances, in plant

tissues.

Benhamou and Chet (1993} observed, using scanning electron microscopy inves-
tigations, that coiling of the antagonist {Trichoderma harzianum) around its host (R
solaniy was an early event preceding hyphal damage. Saleh (1997) stated that Bacilfus
subtilis isolated from the rhizosphere of naturally infected plants was inhibitory to the
in vitro growth of the tested fungi; Fusarium campacium, Fusarium oxysporum, Macro-
phomina phaseolina, R. solani and Sclerotium rolfsii. EI-Garhy {(2000) reported that all
biocontrol agents Trichoderma harzianum, Gliocladium virens, Paecilomyces farinosus,
Bacillus subtilis and Streptomyces griseoviridis significantly decreased the mycelial radi-
al growth of R. sofani and Sclerotinia sclerotiorum on PDA medium compared with the

control.

The present work aimed at evaluating the effect of some fungicides, commercial
antagonistic microbes and natural extracts on peanut root-rot pathogens under labora-

tory conditions.
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MATERIALS & METHODS

Five isolates i.e., Rhizoctonia solani, Sclerotium rolfsii, Fusarium solani, Macropho-
mina phaseolina and Botryodiplodia theobromae isolated from rotted roots of peanut
plants and tested for their pathogenicity to peanuts as mentioned by Abd-El- Ghany

(2001) were used in the following experiments.

1. Evaluation of some fungicides on growth of the pathogenic fungi :

This experiment was conducted for studying the effect of some fungicides as
shown in Tabie (1), namely, Maxim, Topsin—M, Rizolex-T, Benlate, Vitavax-T, Monceren
and Apron on the linear growth of the pathogenic fungi Rhizoctonia solani, Sclerotium
rolfsii, Fusarium solani, Macrophomina phaseclina and Botryodipiodia theobromae. The
fungicides were tested at different concentrations up to 800 ppm based on their ac-
tive ingredient. PDA medium was poisoned with each fungicidal concentration immedi-
ately before solidification and poured into 9-cm plates. Plates were inocuiated at the
center by 5-mm discs taken from 7 day-old cultures of the above mentioned pathogen-
ic fungi and incubated at 28°C. Four plates were used for each particular treatment as
replicates. Linear growth of the tested fungus was measured when its mycelial growth
completely covered the surface of the medium in the control treatment {(un-poisoned
medium) by calcuiating the average of two perpendicular diameters of fungal growth in

mm.

2. Evaluation of some natural piant products on growth of the pathogenic

fungi :

In this experiment, Triology (neem oil 90%) and kenze oil 2000 (castor oit 70%)
as commercial plant products in addition to leaf extracts of leek (Affium porrum) and
thyme (Thymus vulgarisy were used. The latter two leaf extracts were prepared as fol-
lows: A known weight (100 g} of fresh leaves of leek and thyme were washed under
running tap water, air dried for one hour in the laboratory and homogenized in 100-ml
slerile distilled water using electric blender. The homogenates were centrifuged at
3000 rpm for 15 min. and filtered through filter paper (Watman No. 1). The superna-
tants were sterilized using bacteria proof Seits filter and kept as stock solutions (100%

conc.) in dark sterile bottle in a refrigerator.
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The above mentioned plant products and ieaf extracts were added to PDA medi-
um before pouring the plates at different concentrations i.e. 0, 100, 250, 500, 750
and 1000 ppm (v/v). Four plates for each concentration were inocutated at the center
with discs (5-mm) taken from 7 day-old culture of tested fungi. The plates were incu-

batled at 28°C. Linear growth of the tested fungi was measured as mentioned before.

Table 1. List of tested fungicides, their active ingredients, recommended dose and for-

mulators.
Dose
Trade name & Common name & . (mi or
Chemical formula
formulator Active ingredient g/ Kg
seed}
Maxim (Novartis) [Fluioxonil (35%) 4-2.2-diflucro-1.3-benzodioxol-4- 3 mi
yl-1H-pyrrole-3-carbonitrite
{IUPAC)
Topsin-M-70 Thiophanate- Dimethyel {1.2 phenylene) bis 3g
{Nippon-soda- methyl (70%} {iminocarbono-thicle)bis carbonate
Japan
Rizolex-T Tolclofos- 20%Rizalox-T:tolclofos-ethyluro 0- 3¢
{Sumitomo Chem. |[methyl+thiram dimethyl}-0-2.6 dichloro-4-methyl-
Co., LTD) -50% phenyl phosporo thiole 30% thiram
(TMTD) : bis(dimethy! —
thiocarbamayl disulphide.
Benlate (Du-pont, [Benomyl (50%) Methyl 1-(butyl carbamoyl)-2- 34
France) henzimidazole carbamate.
Vitavax-T Carboxin (31.5%} |5.6-dihydro-2-methyl-N-phenyl-1.4- 3g
{Uniroyal, England) [+ thiram (37.5%)} }oxathiin-3-carboxyamide-
Bis{dimethyl thioc-carbamayl)disulfide
Monceren (Bayer) |Pencycuron i-{4-chlorobenzyl)-1-cyclopenyl-| 349
-25% urea.
Apron {(Novartis) |Metalaxyl {35%) N- {2,b-dimethy! phenyl) -N{methoxy 3g
acetyl)-D1-kg alanine methyl ester
{CAS)

3. Evaluation of commercial antagonistic microbes on the pathogenic fungi :

In this experiment, the commercial antagonistic microbes Plantguard {one ml
contains about 30x10° spore of Trichoderma spp) and Rizo-N (one gram contains

about 30 x 10° cfu of Bacilius subtilis) were used to test their effect on linear growth
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of the pathogenic fungi under study. 100 pl of plantgaurd or 100 pg of Rizo-N were
spotted (for the first) or streaked (for the second) at two opposite sides on the sur-
face of PDA medium and at equal distances from the peripheral of the plates. The
treated as well as un-treated plates were inoculated simultaneously at their centers
(between the two spots or streaks of the tested antagonistic microbe} each with a 5
mm disc of each pathogenic fungus. Four plates were used as replicates for each par-
ticular treatment and ail piates were incubated at 25°C for about 5-7 days until plates
of the control treatment (without antagonistic microbe) were covered by the mycelial

growth of the tested fungus.
Statistical analysis:

All afore-mentioned experiments carried out under laboratory, greenhouse or
field conditions were performed in a complete randomized block design. All data were

analysed according to Snedecor and Cochran (1989).

RESULTS
1. Evaluation of some fungicides on growth of the pathogenic fungi :

This experiment was conducted to study the effect of different concentrations
of some fungicides on the linear growth of R. solani, S. rolfsii, F. solani, M. phaseolina

and B. theobromae.

Data in Tables (2-a, -b, -c, -d and -} show that, Maxim and Benlate followed by
Vitavax-T and Rizolex-T were the most suppressive fungicides to linear growth of all
tested fungi. Adding Maxim at 1, 1, 1, 5, 5 ppm to the medium resuited in complete in-
hibition of linear growth of F. sofani, M. phaseolina, B. theobromase, S. roffsii and R. sola-
ni, respectively. However, at 1.0 ppm of Maxim, the linear growth of R. solani was sig-

nificantly lower than that of S. roffsii,

Benlate suppressed the linear growth of M. phaseolina at 10 ppm, F. solani and B.
theobromae at 25 ppm and A. solani at 100 ppm. M. phaseolina seems to be more sen-
sitive to Benlate than F. solani. At 10 ppm of Benlate, the latter two fungi showed 13
and 20 mm linear growth although growth of both was complelel'y inhibited at 5 ppm.

On the other hand, growth of S. roffsii was un-affected by Benlate. At 800 ppm,
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growth of S. rifsii was comparable to that produced in conirol (un-treated) medium.

Vitavax-T was more toxic to the growth of S. rolfsii than to B. theobromae,
where growth of both fungi was completely checked at 25 and 200 ppm respectively.
Meanwhile, growth of R. solani, F. solani and M. phaseofina was stopped at 100 ppm, In
this regard, M. phaseolina seems to be more tolerant to Vitavax-T than R solaniand F.

solani where the linear growth at 50 ppm was 20, 13 and 13 mm, respectively.

Rizolex-T prevented linear growth of R. solani, M. phaseolina and B. theobromae
at 200 ppm and F. sofani at 400 ppm. Similar linear growth (11 mm) was reported on
media treated with 100 ppm in case of the first three fungi. On the other hand, S. rolf-
sii seams to be resistant or more tolerant to this fungicide as it was still growning even

on medium amended with 800 ppm showing 13 mm growth.

The data showed that, Apron was an ineffective fungicide against in vitro growth
of 8. rolfsii and R. solani, while growths of F. solani, M. phaseolina and B. thecbromae

were slightly affected even at the highest tested concentration of 800 ppm.

The above results indicated that the tested fungicides differed greatly in their
toxicity against in vitro growth of pathogens under test. Maxim fungicide was the most
toxic as it stopped in vitro growth at 1-5 ppm, followed by Beniate {10-800 ppm), Vi-
tavax-T (25-200 ppm) and Rizolex-T (200-800 ppm). Apron and Monceren fungicides
had no or little effect and faited to resuit in a considerable reduction in growth of all

tested fungi even at the highest concentration.

2. Evaluation of some natural plant products on growth of the pathogenic

fungi :

In this experiment, four natural plant products i.e. exiracts of thyme and leek
leaves, in addition to the commercial plant products Trilogy {(neem 0il-90%) and Kenze-
2000 (castor 0il-70%) were tested, at concentrations 0, 100, 250, 500, 750, and
1000 ppm for their potentialities against linear growth of the tested peanut root-rot
fungi. The obtained results (Table 3} indicated that, thyme extraci was the most effec-
tive against growth of all tested fungal pathogens, followed by Trilogy (neem) and
Kenze (castor oil) which was not effective against B. theobrome, whereas leek extract

showed no effect against all fungi at all tested concentrations.
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Table 2-a. Effect of different fungicides at different concentrations on linear growth
(mm) of S. rolfsii.

Concentratins (ppm)
Fungicides

4] 0.5 1 5 10 25 50 100 { 200 § 400 | 800 [Mean

Maxim 90 58 22 0 [t} a 0 0 0 0 (4} i5.5
Topsin M-70 S0 80 71 57 49 39 33 20 13 0 0 41 .1
Rizolex-T 90 90 B2 73 69 63 52 45 33 25 13 |57.7
Monceren 90 96 90 90 90 90 90 90 82 71 62 [85.0
Benlate 90 90 90 90 90 890 g0 a0 90 g0 90 ]90.0
Vitavax-T 90 62 41 18 9 0 0 0 0 0 0 20.0
Apron 90 90 90 90 90 90 90 90 90 90 90 |s80.0
Mean| 0.0 | 80.0 | 69.4 | 59.7 { 56.7 | 53.1|50.7]1 47.9]144.039.4] 36.4|57.0

L.S.D. at 5% for Concentration (C) Fungicides (F) CxF
1.08 0.86 2.86

Table 2-b. Effect of different fungicides at different concentrations on linear growth
{mm) of A. solani.

n Concentratins {ppm)
Fungicides

0 2.5 1 5 10 25 50 100 | 200 | 400 | 800 | Mean

Maxim 90 45 13 0 0 0 0 0 0 4] 0 13.5
Topsin M-70 S0 77 65 53 47 24 13 0 0 0 4] 33.6
Rizofex-T 90 71 58 43 28 24 16 11 [4] 0 0 31.0
IMonceren 90 90 84 75 60 45 45 33 29 22 13 | 53.3
Benlate 90 64 56 43 30 20 12 0 0 0 0 2B.6
Vitavax-T 90 85 65 36 34 31 13 0 0 0 0 32.2
Aproen 90 90 90 90 90 80 90 90 90 90 90 | 90.0
Mean] 90.0] 74.6 | 61.6]48.6|41.3133.4}127.0)112.1|17.0116.0}14.7[ 40.3

L.S.D. at'5% for Concentration (C) Fungicides (F) CxF
1.43 1.14 3.79
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Table 2-c. Effect of different fungicides at different concentrations on linear growth

{mm) of F. solani.

Concentratins (ppm)

Fungicides

[+ 0.5 1 5 10 25 50 ) 100 1 200 ] 400 | 800 |Mean |
Maxim 90 38 0 0 o] 0 0 Q 0 0 0 11.6
Topsin M-70 90 90 71 58 40 [t 0 0 0 o} o] 31.7
Rizolex-T g0 90 80 68 61 43 37 25 15 0 0 46.3
Monceren 90 30 90 78 75 68 61 £5 45 43 38 |66.7
Benlate 90 90 70 43 20 0 0 0 0 0 0 28.5
Vitavax-T 90 90 52 45 38 33 13 0 [4] 0 0 32.8
Apron 90 g0 90 g0 90 90 90 82 71 64 59 [(82.4
Mean] 90.0 | 82.6 | 64.7 |54.6 | 46.3 | 33.4}28.7 ] 23.1 {18.7 {15.3(14.0|42.9

L.S.D. at 5% for Concentration {C) Fungicides (F) CxF

1.52 1.21 4,01

Table 2-d. Effect of difterent fungicides at different concentrations on linear growth

(mm) of M. phaseolina.

Fungicides Concentratins _(ppm)

0 0.5 1 5 10 25 50 100 | 200 ] 400 | 800 |Mean
Maxim 90 23 0 0 0 0 0 0 D 0 0 10.3
Topsin M-70 90 65 24 16 11 0 0 0 0 0 0 18.7
Rizolex-T 90 90 90 35 21 19 15 11 0 0 0 33.7
Monceran 90 90 90 20 90 20 90 80 90 90 90 190.0
Benlate 90 20 13 ] 0 0 0 0 0 4 0 11.6
Vitavax-T 90 90 90 90 78 56 21 0 0 0 0 46.8
Apron 80 90 90 g0 90 B2 81 78 73 72 65 |81.9
Mean{ 80.0 | 66.9 | 56.7 |46.6 | 41.4|35.3129.6 | 25.6 {23.3|23.1}22.1]|41.9

[..8.D. at 5% for Concentration {C) Fungicides (F) CxF

1.02 0.82 2.7%

Table 2-e, Efiect of different fungicides at different concentrations on linear growth

(mm) of B, theobromae.

Fungicides

Concentratins (ppm)

0 0.5 1 5 10 25 50 | 100 | 200 | 400 ]| 800 1Mean
Maxim 90 13 0 0 0 0 0 0 0 0 0 9.4
Tapsin M-70 90 90 29 22 13 12 o] 0 0 0 0 23.3
Rizolex-T 90 30 71 24 21 17 13 11 0 0 0 30.6
Monceren 90 90 90 90 90 90 90 90 20 90 90 {190.0
Benlate 90 27 24 19 13 0 0 0 0 0 0 15.7
Vitavax-T a0 90 90 80 75 55 20 13 4] g D 47.6
Apron 90 90 a0 90 90 90 90 90 83 82 53 |85.3
Mean{90.0 | 70.0 |56.3 |47.9 | 43.2|37.7|30.4]29.1 |24.7|24.6|20.43§43.1
L.8.D. at 5% for Concentration (C) Fungicides (F) CxF
0.81 0.65 2.15
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Table 3. Effect of different natural plant products at different concentrations on linear

growth (mm) of the pathegenic fungi.

Concentrations (p.p.m.}
Fungi Product Mean
0 100 | 250 | 500 | 750 | 1000
S. rolfsii Kenze 2000 90 S0 90 90 83 76 | 86.5
Trilogy 90 90 80 74 70 63 | 77.8
Leek exiract 90 90 90 a0 90 90 g0
Thyme extract 20 55 48 38 32 23 | 47.7
Mean S0 81.3 77 73 G68.8 63 75.5
R. solani Kenze 2000 20 90 90 90 78 72 a5
Trilogy g0 71 64 52 44 39 860
Leek extract 90 9¢ 90 90 90 90 90
Thyme extract 90 44 35 28 21 15 38.8
Mean 90 | 73.8169.8] 65 |58.3| 54 |B68.5
F. solani Kenze 2000 90 90 82 78 69 60 | 78.2
Trilogy 90 64 55 46 36 30 53.5
Leek extract 90 90 90 50 90 90 90
Thyme extract 90 41 37 30 24 20 |40.3
Mean 90 | 71.3| 66 61 54.8| 50 1655
M. phaseolina Kenze 2000 a0 90 87 81 76 68 g2
Trilogy S0 85 71 65 48 38 |66.2
Leek extract 90 90 20 20 90 90 90
Thyme extract 90 71 64 46 32 24 54.5
Mean 90 84 78 | 70.5 | 61.5| 55 |73.2
B. theobromae Kenze 2000 90 90 920 90 20 90 90
Trilogy 90 75 61 46 41 33 57.7
Leek extract 90 90 90 80 g0 g0 90
Thyme extract 90 63 50 35 23 11 45.3
Mean a0 795 |1 72.8 | 65.3 61 56 70.8
L.S.D. at 5% for Concentration (C) Natural extracts (E) (CxE)
S. rolfsii 1.58 1.29 3.15
R. sofani 1.91 1.56 3.82
F. solani 2.20 1.79 4.40
M. phaseolina 2.20 1.79 4.39
B. theobromae 6.02 4.92 12,04
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Thyme extract at 1000 ppm exhibited its highest toxicity against linear growth
of B. theobromae (11 mm), followed in order by R sofani (15 mm), F. solani (20 mm),
S. rolfsii (23 mm) and M. phaseofina (24 mm). Trilogy (neem oil 90%), at the same
concentration {1000 ppm}, was less toxic to linear growth of F. solani (30 mm), B. the-
obromae (33 mm), M. phaseoline (38 mm) and R. solani (39 mm) and less toxic against
S. rolfsii (63 mm). Castor oil (Kenze 2000} used at 1000 ppm had no effect on growth
of B. theobromae (90 mm) but caused stight reduction in growth of F. sofani (60 mm)
and M. phaseolina {68 mm), A. solani (72 mm) and S. roffsii (76 mm) compared with

growth on un-treated control PDA-medium (90 mm).

3. Evaluation of commercial antagonistic microbes on the pathogenic fungi :

Plantgaurd and Rizo-N as antagonistic microbes preparations were evaluated
against S. rolfsii, B. solani, F. solani, M. phaseofina and B. theobromae under laboratory

conditions.

The obtained results (Table 4) indicated that both Rizo N and Plantguard caused
significant decrease in linear growth of the tested fungi. Rizo N was significantly better
than Plantguard. However, both antagonistic microbes formulations, may be considered

wealk in terms of their toxicity against growth of the tested pathogens.

Table 4. Effect of Rizo-N and P|ahtguard bicagents on linear growth of some pathogen-

ic fungi.
Linear growth (in mm) of the tested fungi

Antagonistic . B ) M. B.

R. solani 8. roffsii F. solani Mean
microbes phaseolina | theobromae
Control 90 90 90 90 90 90.0
Rizo N 65.3 75.8 63.0 67.5 63.0 66.9
Plantguard 70.8 82.0 74.5 75.8 71.8 75.0
Mean 75.4 82.6 75.8 77.8 74.9

L.5.D. at 5% for Antagonistic microbe {B) Fungi (F} BxF

2.58 3.34 N.S.
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DISCUSSION

The toxicity of the used fungicides against growth of the tested fungi i.e. F. sola-
ni, M. phaseolina, B. theobromae, 5. roifsii and R. solani was variable. The concentration
{in ppm) at which the in vitro growth was completely stopped were dependent on the
tested fungus. These concentrations were 1-5 ppm for Maxim; 10-100 ppm for Ben-
late; 25-200 ppm for Vitavax-T and 200-400 ppm of Rizolex-T. It was found that, S
rolfsii was not affected by Bentate even at 800 ppm, and was still able to grow at the
same concentrations of Rizolex-T. On the other hand, Apron and Monceren fungicides
had no or little effect and failed to produce a considerable reduction in growth of all
tested fungi even at the highest concentration. Similar results were found by Anwar et
al., {1991) who reported that, benomyl was 100 % effective even at 20 ppm against
Fusarium solanj; Henriquez and Montealegre (1992) who reported that Vitavax-T, Basi-
tac, Plantavax, Rizolex, Bayleton and Baytan were the most effective for controlling S.
rolfsii; Saleh (1997) reporting that Benlate inhibited the growth of R. solani, Macropho-

mina phaseolina and Fusarium spp. at 3-5 ppm.

Toxicity of the natural ptant products i.e. leaf extracts of thyme and leek, Trilogy
(neem 0il-90%) and Kenze-2000 (castor oil-70%) against in vitro growth of the tested
peanut root-rot fungi was also variable. Thyme extract seems to be the most toxic fol-
lowed by neem and castor oil; however, Leek exiract had no effect in this respect. B.
theobromae was the most affected by Thyme extract foliowed in order by R. solani, F.
sofani, 8. rolfsii and M. phaseolina, meanwhile neem oil was more effective against F. so-
lani followed by B. theobromae, M. phaseolina and R. solani and seems to be less toxic
against 5. roffsii. Kenze 2000, however, had no effect on the growth of B. theobrome
and shows little toxicity against F. sofani and M. phaseolina, R. solani and 8. rolfsii, Tox-
icity of these natural plant products against fungi might be attributed to their negative
effect on enzymatic activities and other vital processes of these pathogens. Several in-
vestigators obtained similar results on other plant products like Singh and Dwivedi,
(1990) and Abd-Ei-Baky, (1999} who found volatile plant substances can cause linear
growth inhibition in F. oxysporum f. sp. vasinfecfum and R. solani, except in the case of
coriander (for F.oxysporum f. sp. vasinfectum) and leek (Alfium porrum) for both fungi
where, no inhibition was observed. They added that the essential oils of blue gum, cas-

tor-bean (Aicinus communis) and coriander resulted in variable linear growth inhibition
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in case of Fusarium oxysporum f. sp. vasinfectum and A. solani. Favaron et al.,, (1993)
found thati extracts of onion and leek contained factors that inhibited, to various ex-
tents, polygalacturonases produced in vitro by several fungi including F. moniliforme,

Sclerotium cepivorum and M. phaseolina.

The antagonistic microbes Plantguard {Trichoderma harzianum) and Rizo-N (Ba-
cillus subtifis) exhibited little decrease in growth of the tested fungi. Rizo N was signifi-
cantly better than Plantguard. Several mechanisms were suggested to explain the ef-
fect of these antagonistic microbes including antagonistic action, hyperparasitism and
antibiotic production (Brask, 1991 and Benhamou and Chet 1993). El-Awadi (19983) re-
vealed that Trichoderma viride inhibited in vitro growth of F. oxysporum f. sp. cicri and
R. solani. Salsh {1997) stated that Baciflus subtillis was inhibitory to the fungi F, cam-

pactum, F. oxysporum, M. phaseolina, R. solani and 8. rolfsii in vitro.
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