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This study aims to: evluate the efficincy of some plant extracts, i.e
Solanum nigrum, Ammi visnaga, Piper nigrum and Schinus
terbenthiofolus as fungicides, in addition to study the antagonistic
effect of some other fungi against pathogenic fungi i.e. Trichoderma
harzianum, Trichoderma viride and Gliocladium deliquescensi.
Results showed that : Aqueous extract of Schinus terbenthiofolius was
the most pontent one against R.solani, followed by aqueous extract of
Solanum nigrum, while aqueous extract of Ammi visnaga was the
most effective against S.rolfsii, M phaseolina, followed by Solanum
nigrum aquaous extract. Also, aqueous extract of Ammi visnaga had
the strongest activity against P.debaryanum, followed by Schinus
terbenthiofolius aqueous extract.Piper nigrum solvent extract caused
strong inhibition in the mycelial growth of R.solani, S.rolfsii and
M phaseolina, followed by solvent extract of Ammi visnaga. Solvent
extract of Piper nigrum was the most effective compound against
P.debaryanum followed by solvent extract of Solamum nigrum.Results
of biological control revealed that 7. harzianum gave the most
antagonistic effect against M phasealina and S.rolfsii . T. viride gave
the most antagonistic effect against R. solani and P.debaryanumThe
joint toxic effect was studied between varboxin/thiram and other
compounds.Synergistic effects were observed in some cases: The case
~ of Rsolani shen combined with agueous extracts of Ammi visnaga,
" Pipér nigrum and Schinus terbenthiofolius,and solvent extract of piper
nigrum. The most synergistic effect was in the case of
carboxin/thram+ solvent extract of Piper nigrum .In the case of
S.rolfsii, when using the combination of carboxin/thiram with aqueous
extracts of Piper nigrum, Schinus terbenthiofolius and Solanum
nigrum; and selvent extract of Piper nigrum. The most synergistic
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effect was in the case of carboxin/ thiram + aqueous extract of Piper
nigrum.In the case of M phaseolina, combinations of carboxin/thiram
with both Ammi visnaga and Piper nigrum aqueous extracts gave
synergistic effects. In the case of P.debaryanum, when carboxin /
thiram was combined with solvent extracts of Ammi visnaga, Piper
nigrum and Solanum nigrum. The most synergistic effect was in the
case of carboxin / thiram + solvent extract of Piper nigrum
- Carboxin/thiram at low concentration increased the efficacy of
biological control against R.solani, S.rolfsii and P.debaryanum The
antagonistic effect was decreased in the case of M phaseolina. T.
harzianum gave the most artagonistic effect against R. solani, S.rolfsii
and P.debaryanum. T. viride gave the most antagonistic effect against
M.phoseolina . g R

INTRODUCTION

Soybean is affected by various diseases. Damping-off and root-rot
diseases are the most important diseases that affect plant stand causing
great losses in soybean crop, total nitrogen and protein content in

soybean seeds.Constant use of synthetic pesticides for controlling
- diseases has resulted in several environmental problems such as long
persistence period (Beye,1978), pollutive effects (Dubey and Mall,
1972), phytotoxicity (Fawcett and Spencer, 1970), teratogenicity
(Javoraska, 1978) and carcinogenicity (Epstein et al., 1967). These
factors emphasize the need for alternative methods to control disease
(Wilson er al., 1987).Plant extracts and plant oils are effective and
alternative sources of fungi toxic chemicals showing considerable
promise.Those compounds generally were inhibitory to growth and
spore germination of the fungi and were potent at very low
concentration (Omar ef al, 1993). Biological control of plant
pathogens is becoming an important for plant disease management
and several successful attempts have been made to control the
pathogens by using Trickoderma spp. and / or Gliocladium spp. ,
which attack the mycelium which causes plant diseases. Diferent
antagonistic fungi varied in their action. This variation may be due to
the difference in the ability of each antagonist to grow, and to produce
toxic substances. These also correlated with antagonistic ability of
parasitizing the hypha of ;pathogens and the antibiosis potential (Elad
et al., 1982,1983 and Upadhyay and Mukhopadhyay, 1986).The
present study aims to investigate the efficacy of some solvent plant
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extracts against four pathogenic and three amtagonistic fumgi
(biocontrol agents} in vitro, {effect of antagonistic fungt on growth of

pathogenic fungi) ,Joint toxic effects of carboxin /thiram with the

tested compounads against the tested pathogenic fungi in vitro and the

effect of carboxin/thiram fungicide on the efficacy of biological
control _
MATERIALS AND METHODS

1-Fungicide '

Vitavax-200 (75% W.P) consists of (37.5% thiram + 37.5%.

Vitavax) :

a) Vitavax (37.5% W.P) 5,6 dihydro — 2 methyl — N- phenyl — 1 4
oxathion —3-carboxamide. - Trade Name : Vitavax. Comimon name
carboxin

b) Thiram (37.5 W.P) bis (dimethyl thio —carbamyl) disuiphide
Common Name : TMTD

2- Tested plant extracts :
2-1 Plant materials :

Samples of plants shown in Table (1) were collected from the fasm
of faculty of Agriculture Kafr-El-sherikh, Tanta university. They were
identified by specialists. Black pepper (Piper nigrum) was purchased -
from local market.

Table (1) : Plant materisls used:

English Scientific Family Part used Solvent system or

Name Name extractives

Pick tooth | Ammi visnaga | Umbelliferae Leaves Ethanol/acetone (1:1),
Water.

Black 1 Solanum Solanaceae Leaves - Ethanol/acetone (1:1),

night nigrum : Water

Bara- Schinus Anacardiaceae Leaves Ethanol/acetone (1:1),

zilian terbenthio- Water.

pepper Jobius :

Black Piper nigrwn | Pipemceac Seeds Ethanol/acetone (1: !), ,

Pepper > Water.

2-2 Preparation of Plant — extracts:
a) Solvent plant extracts:

The plant materials ( mentioned in table 1 ) were air dried at roomy
temperature and ground with blender into fine powder. Batches of 108
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gm from powdered leaves of Ammi visnaga, Solanum nigrum and
Schinus terbenthiofolius were macerated in 600 ml of ethanol and
acetone at ratio of 1:1 , 100gm of dried powdered seeds of piper
nigrum was macerated in 300 ml of ethanol and acetone at ratio of 1:1.
Maceration of both was done for a period of S days. During the
maceration periods the samples were shaken for S hours using an
electrical shaker. Extracts were filtered and the filtrates were sterilized
by Seitz filter . - ’

b) Aqueous plant extracts:"'

The same method of preparation of solvent plant extracts was
used, but in water instead of solvents.

3- Tested fungi:

Four pathogenic fungi and three antagonistic fungi were used in
these experiments namely:

a-Pathogenic fungi : Rhizoctonia solani , Sclerotium rotfsii,
Macrophomina phaseolina and Pythium debaryanum.

b-Antagonistic fungi : Trichoderma harzianum, Trichoderma viride
and Gliocladium deliquescens.

4- Biological tests
4-1 In vitro studies :
4-1.1 Fungicidal activity of plant-extracts

A laboratory study was performed to examine the sensitivity of
the fungi to plant-extracts. Four concentrations of plant-extracts were
used, i.e. 1.0,10,100 and 1000 ppm. The required concentrations were
obtained by adding the appropriate amount of stock solution used to
100 ml portions of autoclaved PDA cooled to about 45°C. Four petri-
dishes, 9 cm diameter, were used as replicates for each concentration .
After solidification of the medium, each dish was inoculated centrally
with a mycelial disk (0.5 cm in diameter) taken from the cultures of
each fungus (7 days — old). Dishes were incubated at 28 +1°c for 4
days and colony diameters were measured till the untreated controls
had just covered plate. Linear growth was measured in cm. by taking
the average of two perpendicular diameter. The percentage of
inhibition (I%) was calculated according to Topps and Wain equation
(1957) as follows:
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1% = —2B 1100

A

Where :
.1 % = Percent of inhibition. _
A = Meai diameter growth in the control .
- B =Mean diameter growth in a given treatment.

4-1.2 Antagonism between pathogenic fungi and antagonistic fungi
(biocontrol agents) under laboratory conditions:

This experiment was carried out to study the relationship between
the tested pathogenic fungi and antagonistic fungi. Petri-dishes (9cm
in diameter) each contains 15 ml of PDA medium were used. Each
petri-dish was divided into two equal halves, the first half was
" inoculated with a disk (0.5 cm in diameter) of the tested antagonistic
fungi and the second half was plated with a similar disk of the
pathogenic fungi. Plates inoculated only with the pathogenic fungi
acted as control. Each treatment was replicated four times. All petri-
dishes were incubated at 28+1°c and observed daily. After 4 days of
incubation , when the pathogenic fungi almost covered the surface of
the medium in control treatment, the percentage of inhibition (I%) was
calculated as mentioned before.

4-1.3 Combinations
4-1.3.1 Combinations of the tested compounds :

ICys of carboxin/thiram (Vitavax-200) as a traditional fungicide
which exhibited the highest or the lowest effect on the pathogenic
fungi or the antagonistic fungi, respectively, was mixed with ICys
from every extract alone against the tested pathogenic fungi.The Joint
toxic action of the different combinations was evaluated by the
following equation (Mansour ef al (1966)):

Obs. 1% - EXP.1%
Co-Toxicity Factor = - x 100
EXP.1%

Where :
Obs. I % = Observed %
EXP. I %= Expected 1%
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This factor was used to classify the results into 3 categories :
- A positive Factor of 20 or more meant synergism.
- A negative factor of —20 or more meant antagonism.

* - An intermediate value of (-20 and +20) was consisered as an additive
effect.

4-1.3.2 Effect of carboxin/thiram as traditional fungicide on enhanced
efficacy biocontrol agents.

ICys from the fungicide was added to PDA medium before
solidification. Method as described previously for the study of
antagonism between pathogenic fungi and antagonistic fungi was used
in this experiment.Results were statistically analyzed according to
Finney (1952), . Analysis of variance. L.S.D (Least significant
difference) according to(Snendecor (1965)). Correction for the
control mortality was made by using Abbott’s formula (1925).

RESULTS AND DISCCUTION

1- Fungicidal activity of the tested aqueous plant extracts against
pathogenic fungi:

Data in Table (2) showed that Schinus terbenthiofolius extract
was the most potent against R.solani ,followed by Solanum nigrum
and Piper nigrum while Ammi visnaga extract showed the lowest
toxic effect against R solani .In the case of S.rolfsii, results showed
that Ammi visnaga extract was the most effective one, followed by
Solanum nigrum and Piper nigrum. Schinus terbenthiofolius was the
least toxic extract against S. rolfsii. Ammi visnaga was the most potent
extract against M phaseolina, followed by Solanum nigrum , while
Schinus terbenthiofolius and Piper nigrum extract were the least
effective. Results revealed that Ammi visnaga and Schinus
terbenlhiofolius extracts were the most toxic extracts against
P.debaryanum, followed by Solanum nigrum and piper nigrum
against the same fungus .Data presented in Table (2) showed that
Ammi visnaga extract was the most toxic extract against the
pathogenic fungi followed by Schinus terbenthiofolius, Solanum
nigrum and Piper nigrum, except for R.solani which was the highly
sensitive to Schinus terbenthiofolius. Several authers reported that
aqueous plant extracts showed fungicidal effects against numerous
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fungi i.e. R.solani, M. phaseolina , S.rolfsii, P.debaryanum, F.
oxysporum and Alternaria alternata (Carcia and Lawas (1990), Warr
et al., (1992), Poswal et al., (1993), Pandy and Dubey (1997) and
Tasleem et al, (1998)). El-Shoraky (1998), reported that aqueous
extract of Ammi visnaga strongly inhibited the radial growth of
S.rolfsii, R.solani, F. solani and F. poae.

2- Fungicidal activity of the tested solvent plant-extracts against
Pathogenic fungi:

Data presented in Table (2) showed that Piper nigrum extract was
the most toxic solvent extract against R. solani , followed by Ammi
visnaga and Solanum nigrum , while Schinus terbenthiofolius was the
least toxic extract against R.solani . Piper nigrum was the most potent
extract against S.rolfsii, followed by Ammi visnaga , while Schinus
terbenthiofolius and Solanum nigrum was the least toxic extract In the
case of M.phaseolina, results revealed that Piper nigrum was the most
effective extract against the fungus. On the other hand, Ammi visnaga
and Solanum nigrum were moderately toxic extracts against
M.phaseolina. Schinus terbenthiofolius was the least toxic extract
against M. phaseolina. Concerning the fungicidal activity of the tested
solvent plant extracts on P.debaryanum, the data revealed Schinus
terbenthiofolius extract showed the lowest toxic effect against the
tested pathogenic fungi. This results were in accordance with the results
of Carcia and lawas (1990) , who found that the garlic and Piper nigrum
extracts were effective\against R.solani and Sclerotium sp.

3- Effect of. antagonistic fungi on growth of pathogenic fungi in vitro:

Data in Table (3) revealed that 7. viride inhibited growth of R. solani
more than T.harzianum and G. deliquescens. T.harzianum, G .
deliquescens and T.viride reduced the radial growth of S.rolfsii
compared with the control. T. harzianum was most effective on
M phaseolina, followed by T.viride , while G.deliquescens was the
least effective one against the same fungus.T.viride was the most
effective one against P.debaryanum, followed. by G. deliquescens,
while T harzianum was the least effective one against
~ P.debaryanum.Data revealed that different antagonistic fungi varied in
their action against the tested pathogenic fungi. This variation may be
due to the difference in the ability of each antagonist to grow, and to
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produce toxic substance . These results agreed with that of Mohameud
and Abo-Raya (1993a) They found that 7. harzianum grew faster than
S.rolfsii, “R.solami and F. oxysporum f. lycopersicaHowell and
Stipanovic (1995} reported that production of antifungal antibiotics
gliotoxin and gliovirin by the biocontrol fungus Gliocladium virens
has been associated with its efficacy as a biocontrol agent of R.solani
and P.ultimum.Shalaby ef al., (1997) found that 7T viride was the most
antagonistic fungus against R. sefani and M. phaseolina.

Table (2) :Effect of some plant- extracts ( aqueous and solvent )on the
linear growth of pathogenic fungi (R.solani , S.rolfsii , M.phaseolina

and P.debaryanum Yon PDA medium in vitro ( Four days old )

Confedence limits

Plant extract Fungi 1Cuw Slope
Lower Higher
Aqueous Plant extract 1 .

Ammi visnaga R:solani 80714.01 4215.81 - 7.057x10* 0.25
S.rolfsii 1720.22 112.87 - 6.22x10* 0.15
M phaseoling 1 120.21 4445 - 399.34 0.43

P.debaryanwn  § 5051.78 722.42- 4.7x10° 0.3
Schinus terbenihiafolius R.xclani 141.§ 61.92- 400.25 0.49
) S.rolfsii 10661.65 1069.29- 476x10° | 0.26
M.phaseolina 479x10° | 11127.59- 1.14x10" 0.25
P.debaryanum 11866.82 1154.76- 6.04x10° 0.26
" Solanum nigrum R.solani 637.16 215.86- 3608.74 043
Srolfsii 66433 709.43- 2.48x10° 0.25
M.phaseolina 48x10* | 83983.45- 1.0x10* 0.14
P.debaryamum | 16291.3 2029.89- 8.74x10° 0.36
1 Piper nigrum R.solani 295.9 . 99.46- 15215 0.38
S.rolfsii 2119.18 311.97- 1.95x10* 0.25
M. phaseolina | 231094 | 687.09- 22159.28 048
. B.debaryanum 18768.27 | 1921.65- 3.43x10" 032

“"Solvent Plant extract

Ammi visnaga R.solani 98.45 50.14- 221.06 0.59

S.roifsii 25.32 14.68- 43.14 0.8
M phaseolina | 98.45 50.15- 221.06 0.59
P.debaryanum 842 99 299.79- 5083.36 048

Schinus terbenthiofolius R.solani 1309:84 362.04- 1739471 0.4
S.rolfsii 844.92 292.9- 6554.58 0.44

M. phaseolina 1309.84 362.04- 17394.71 04
P.debaryanwm | 6696.96 1108.16- 5.96x10° 036
| Solanum nigrum R.solani 1326 16.2- . 65.84 0.58
. . S.rolfsii 1 9.55 | 6.02- 14.71 1.09
Mphaseolina | 32.6 16.2- 8584 0.58
P.debaryamam | 70.05 3202- 17596 | 049
Piper nigrum Rsolani 154.35 87.14- 307.0 0.75
) S.rolfsii 111.08 344.32- 10231.26 | 043
1 M.phaseolina 154.35 87.14- 307.0 0.75
P.debaryanym 42493 23245 959.24 0.80
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Table (3) : Effect of antagonistic fungi on the linear growth of R.
solani, S. rolfsii, M phaseoling and P. debaryanum on PDA
medium in vitro (four days old)

Antagonistic fungi Inhibition % A%)
Pathogenic fungL hﬂ‘tfﬂm w:‘t : ddg;meeus
R.solani 61.11" | 6388 | 5143

S. rolfsii . . 6667 | 3888 | 5555
M phaseolina 6667 | 63.88 52.77
P. debaryanum 4324 | 5675 45.94
L.S.D for Amtagonistic fangi _ Pathogenic fungi  interaction

at 5%, 1.858 1.825 3.708

at 1% 2.555 2.765 5.109

4-Joint toxic effect of the tested compounds against the tested
pathogenic fungi under laboratory conditions:

Carboxin / thiram fungicide was the most fungitoxic compound
against pathogenic fungi and the least fungitoxic compound against
antagonistic fungi. Carboxin / thiram was combined with the other
tested compounds. Table (4) showed the obtained results from this
test. .

4-1 Joint toxic effects against R.solani:

Data presented in Table (4) showed the joint action effects of
compounds in pairs on the tested fungus. The values of Co-toxicity
factor indicated that synergistic effects were obtained in the case of
carboxin/thiram added to Ammi visnaga; Piper nigrum and Schinus
terbenthiofolius as aqueous plant extracts and Piper migrum as solvent
plant extract. The most synergistic effect was obtained in the case of
_ carboxin / thiram + the solvent extract of Piper nigrum. Additive
" effects were observed for the comibinations of carboxin/thiram added
to Ammi visnaga, Schinus terbenthiafolius and Solamsm nigrum as
solvent plant extracts. Meanwhile antagonistic effects were observed
for the combinations of carboxin/thiram aqueous extract of Solanmum
nigrum.
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4-2 Joint toxic effects against S.rolfsii:

Results in Table (4) showed the joint toxic effects of compounds in
pairs on the tested fungus S.relfsii. The values of Co-toxicity factors
indicated that the combination of carboxin/thiram when mixed with
Piper nigrum, Schinus terbenthiofolius and Solanum nigrum as
aquecus plant extracts and solvent extract of Piper nigrum gave
synergestic effects . Additive effects were obtained in the case of
carboxin/thiram when mixed with solvent extract of Schinus
terbenthiofolius. Carboxin / thiram when mixed with Ammi vixnaga
(aqueous and solvent extracts) and Solanum nigrum (solvent extract)
gave antagonistic effects.

Table (4):Percentage of inhibition (I%) and Co- Toxicity Factor
(C.T.F) of carboxin/thiram combined with the tested
compounds’against pathogenic fungi (IC,s for each).

~ Fungi . . .
R.solani S.rolfsii M.ploseolina P.debarynum

Treatments 1% |CTF| 1% |CTF| 1% |CTF.| 1% C.T.F
lAqueous plant-extracts

FAmmi visaga 61.88 | +23.76 | 37.55 | -24.90 | 83.70 | +67.40 | 32.47 -35.60
+Piper nigrum 71.60 | +43.20| 79.81 | +59.62 | 76.29 | +52.58 | 50.02 +0.04
+Schinus terebenthiofolius 66.55 T +33.1 | 65.23 | +30.50 | 17.03 | -65.94 | 21.31 -57.38
L-Solanum nigrum 17.53 | -64.94 | 76.05 | +52.10 ( 43.70 | -12.60 | 30.35 -39.30
[Solvent plant ~ extracts

FAmmi visnaga 51.76 | +3.52 | 1643 | 67.14 | 4396 | -12.08 | 66.50 | +33.00
L Piper nigrum 8405 | +68.10 | 74.64 | +49.28 | 4444 | -11.12 ) 77.67 | +55.34
LSchinus terebenthiofolius 4748 | -5.04 | 4131 [ -17.38 | 27.40 | -45.20 | 33.54 -32.92
-Solanum nigrum 41.26 | -17.48 | 4.69 | 90.62 | 13.70 | -72.60 | 63.31 +26.62

4-3 Joint toxic effects against M. phaseolina

Data in Table (4) showed that mixtures of carboxin/thiram +

aqueous extract of Ammi visnaga or aqueous extract of Piper nigrum
gave synergistic effects . Antagonistic effects were observed in the
case of carboxin/thiram added to Schinus terbenthiofolius (aqueous
and solvent extracts) and solvent extract of Solanum nigrum.
Carboxin/thiram when mixed with aqueous extract of Solanum nigrum
and solvent extracts of Ammi visnaga and piper nigrum gave additive
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effects. Zein er al, (1990), Ahmed and Ali (1990) , Mohamed and
Abo-Raya (1993b) and Abdel-Aziz et al., (1996 ).

4-4 Joint toxic effects against P.debaryanum

The joint toxic effect of carboxin/thiram and tested compound
mixtures were evaluated against P.debaryanum. Data in Table (4)
showed the toxic effects of compounds pairs on the tested fungus. The
values- of co-toxicity factors indicated that synergistic effects were
observed for the combinations of carboxin/thiram when mixed with
solvent extracts of Ammi visnaga, Piper nigrum and Solanum nigrum.
On the other hand additive effects were observed in the case of
carboxin/ thiram added to aqueous extract of Piper nigrum.
Antagonistic effects were observed for the combinations of carboxin /
thiram with aqueous extracts of Ammi visnaga,Schinus
terbenthiofolius and Solanum nigrum and Schinus terbenthiofolius
(solvent extract). Many studies were carried out to evaluate the joint
effect of different compounds against pythium sp. Ahmed and Ali
(1990).

4-5: Effect of carboxin/thiram fungicide on the efficacy of biological
control in vitro:

Data in Table (5) showed that carboxin/thiram increased the
biological control efficacy against all the tested fungi. except,
M.phaseolina in which a decreas in the biological control efficacy was
observed as compared with data in Table (3).7.harzianum combined
with carboxin/thiram. inhibited growth of R.solani more than T.viride
and G.deliqguescens in PDA medium In the case of S.rolfsii
T harzianum was effective, hence it gave more inhibition, followed by
G.deliquescens and T. viride .Carboxin/thiram reduced the efficacy of
biological control in the case of M. phaseolina , except for
G.deliquescens; carboxin / thiram increased the efficacy of biological
control of M.phaseolina. T.harzianum, T.viride and G.deliquescens
reduced the radial growth of M. phaseolina, when the PDA medium
was mixed. with carboxin/thiram fungicide. In the case of
P.debaryanum added to PDA medium which ncluded carboxin/thiram
an - increase in efficacy of biological control was observed
.T.harzianum was the most effective in increasing the biological
control followed by T.viride and G.deliquescens. T. harzianum was
the most effective biocotrol agent against the pathogenic fungi.These
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results are in full agreement with that found by Khalifa (1987), Kaur
and Mukhopadhy (1992) and Ali and Pathak (1997). They found that
antagonistic fungi combined with fungicides effectively controlled
phytopathogenic fungi caused different plant disease.

Falbe (5) : Effect of biocontrol agent in PDA medium combined
with carboxin/thiram en pathogenic fungi in vitro (four

days old).
Antagonistic fungi Inhibition % (1%)
Pathogenic fungi F.harzianum T.viride G.deliquescens
IRhizoctonia Solani 69.23 63.50 58.82
Sclerolium rolfsii 74.28 48.57 68.57
Macrophomia phaseolina 58.82 60.00 57.50
Mu’um debaryanum 60.00 57.14 51.45
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