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Introduction

Ornamental plants had received a great attention in the last 
decades. They represent great commercial value because of their 
usage for gardens decoration in museum, hotels, touristic villages, 
private villas and public gardens. They are also considered as raw 
materials for some medicinal and industrial purposes.

Cactus plants Aeonium canariense L. (Webb & Berthelot) belong 
to the genus Aeonium which Aeonium is of about 35 species of 
succulent, subtropical plants of the family Crassulaceae. Most of 
them are native to the Canary Islands. Some species are found in the 
tropical and subtropical regions, e.g. Madeira, Morocco and eastern 
Africa in Ethiopia [1,2].

The knowledge about diseases affecting this plant is somewhat 
limited. The available literature revealed that some attention was 
paid to cactus plants in the last few decades. However, some serious 
diseases were reported on cactus in certain report to cause ashy 
stem rot (charcoal rot) caused by Macrophomina phaseolina which 
considered as one of fungal diseases infected cacti plants [3] as well 
as medicinal coleus (Coleus forskohlii) which firstly reported by 
Kamalakannan et al. [4].

Ashy stem blight or Charcoal rot, caused by Macrophomina 
phaseolina (Tassi) Goid, is favored by warm dry growing conditions and 
is often associated with drought stress although charcoal rot disease 
has been found under humid tropical conditions. Macrophomina 
phaseolina can infect a broad array of major crops including 
common bean, maize, sorghum, soybean, sesame and cotton [5,6]. 
The common name of the disease caused by M. phaseolina derives 
from the symptoms present on adult plants where stem tissues show 
the growth of numerous microsclerotia and pycnidia. Ashy stem 
blight exhibits significant morphological, physiological, pathogenic 
and genetic variability which makes the pathogen more capable of 
adapting and attacking susceptible hosts in diverse environments. 
Diversity in M. phaseolina is due to the heterokaryotic condition of 
mycelium as well as the presence of two asexual sub-phases, one 

saprophytic (R. bataticola) where microsclerotia and mycelia are 
mainly produced and another pathogenic [7,8] where microsclerotia, 
mycelia and pycnidia are produced in host tissues.

Macrophomina phaseolina (Tassi) Goid is an important 
phytopathogen distributed worldwide and causes charcoal rot on 
more than 500 plant species [9,10]. Moreover, this fungus survives 
in soil by multicellular jet black microsclerotia produced enormously 
during parasitic phase and/or saprophytic phase [11]. Sclerotia of M. 
phaseolina are such a potent resting body that each and every cell is 
potential to germinate and cause disease.

The pathogen M. phaseolina generally affects the fibrovascular 
system of the roots and basal internodes, impends the transport 
of nutrients and water to the upper parts of the plant. Progressive 
wilting, premature dying, loss of vigor, and reduced yield are 
characteristic features of M. phaseolina infection [12]. 

Special emphasis has been given to the study of the charcoal rot 
disease due to its great capability to grow and attack crops grown 
under arid and water-stressed conditions. Cultural, chemical or 
biological strategies for disease management are not adequate to 
control the disease efficiently or economically. Genetic resistance 
appears promising for reducing damage and yield losses caused by 
the pathogen [13]. Research on this disease in ornamental plants is 
considered necessary in view of their wide economic use as indoor 
or outdoor decorations. Currently, the management of root rot 
diseases is possible only through the use of a combination of control 
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Abstract
Cactus plants Aeonium canariense L. (Webb & Berthelot) showing symptoms of ashy stem blight disease, collected 

from some ornamental nurseries, resulted in isolation of the causal organism Macrophomina phaseolina (Tassi) Goid. 
The in vitro optimum temperature for fungal growth was recorded at 300C. Topsin-M showed high inhibitory effect on 
the fungal growth in vitro. Complete growth inhibition of M. phaseolina was observed at concentration of 4ppm, while 
the growth of the bioagent Trichoderma harzianum inhibited completely at 10ppm. Antagonistic ability of T. harzianum 
against M. phaseolina increased gradually in the presence of the fungicide in growth medium to cause complete reduction 
in pathogenic fungal growth at 2ppm of Topsin-M. Under greenhouse conditions application of integrated treatment 
of T. harzianum and Topsin-M had superior effect for suppressing the disease incidence of cactus plants Aeonium 
canariense L. by 100% comparing with each individual treatment of either fungicide (86.67%) or the bioagent (73.33%). 
It could be suggested that application of biological and fungicidal integrated treatment might be used as successful 
control measure for ashy stem blight of cactus plants Aeonium canariense L. cactus plants Aeonium canariense L. To 
the best of our knowledge this is the first report for M. phaseolina caused infection to cactus A. canariense in Egypt.

http://en.wikipedia.org/wiki/Ethiopia
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options (cultural, chemical and biological) which utilize the concept 
of Integrated Pest Management (IPM). Chemical control is the main 
strategy for root rot diseases management in many countries all 
over the world. Gabr et al. [14] found that Benlate was very effective 
in decreasing infection by M. phaseolina when applied at 0.5 g/hill 
under field conditions. Moreover, Singh and Kumar [15] reported 
that seed treatment with Topsin M (1.0 g/kg. seed), bavistin 50 WP, 
indofil M-45 and jkstein (each 2.0 g/kg. seed) eliminated the fungus 
M. phaseolina from the infected urdbean seeds.

On the other hand, biological agents could be an important 
component in the control of M. phaseolina if effective and reliable 
formulations are readily available, and could be integrated with 
chemical fungicides. The antagonistic activity of Trichoderma species 
against plant pathogens has been studied extensively [16,17]. In this 
regard, T. harzianum has been evaluated for the control of charcoal 
stem and root rot of melon [18,19].

It is interesting to note here that Macrophomina phaseolina 
affects the cactus Aeonium canariense, as one of the decorative 
plants. Therefore, the present study was planned to identify the causal 
pathogen and to study sensitivity of the pathogen to temperatures as 
well as the effectiveness of the fungicide Topsin-M and the bioagent 
Trichoderma harzianum individually or integrated under laboratory 
and nursery conditions for controlling the disease. 

Materials and Methods

Isolation, identification of the causal pathogen 

Samples of cactus Aeonium canariense, showing ashy stem blight 
symptoms, were collected from some private nurseries of ornamental 
plants production. Isolation of the pathogens was carried out from 
infected plant tissue showing disease characteristics and bearing 
fungal sclerotia were selected. The tissue was cut into 5 mm long 
and 2-3 mm thick pieces. These pieces were surface sterilized with 
1% NaOCl solution for about 2 minutes followed by thorough washing 
with sterilized water, then air dried between folded of sterilized filter 
papers. These surface sterilized pieces were transferred to Potato 
Dextrose Agar (PDA) medium (Difco Laboratories, Detroit, MI) in 9 cm 
diameter Petri plates. The plates were incubated in dark at 30±2°C 
for up to five days. Hyphal tips of the grown fungus were taken from 
the developing colonies appeared from plant tissues and transferred 
to slant of PDA. The fungus was identified according to cultural and 
microscopical characters described by Barnett and Hunter [20] and 
Wheeler [21]. The fungal pure culture was maintained in refrigerator 
at 4°C, then maintained for further studies.

Pathogen and antagonist

The isolated pathogenic fungus M. phaseolina in addition to 
one isolates of the antagonistic microorganism T. harzianum (TM13) 
obtained from Culture Collection Centre of the Plant Pathology 
Department of the National Research Centre, Giza, Egypt. The 
antagonistic microorganism was isolated from the rhizosphere of 
various healthy and root rot infected leguminous and field crops, 
grown in the Delta and Middle Egypt regions, and proved its high 
antagonistic ability during previous work at the same department. 
Fungal cultures were maintained on potato dextrose agar (PDA) slant 
media at 4°C as stock cultures until use. All isolates were refreshed by 
growing at the optimum growth conditions (at 30±1°C for five days 
on 12 hr alternative light and dark conditions) at the beginning of the 
present experiments.

Sensitivity test against temperature

Effect of temperature on the linear growth was studied in vitro. 
Plates containing PDA medium were inoculated with 5mm discs of 
the fungal growth taken from the edge of 10-day-old cultures grown 
on the same medium. These plates were incubated at different 
temperatures, i.e. 10, 15, 20, 25, 30, 35, 40 and 45°C. Five plates 
were used as replicates for each temperature treatment. The average 
diameter of the fungal colonies was measured after 7 days from 
incubation.

Sensitivity test against fungicides

The inhibitory effect of the fungicide Topsin-M 70WP on the 
linear growth of either the pathogen M. phaseolina or the bioagent 
T. harzianum was evaluated in vitro. Different concentrations, i.e. 
0.5, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and 10ppm, based on the 
active ingredient of Topsin-M (a.i. 70%), were added to autoclaved 
PDA medium before pouring in Petri dishes. Control treatment was 
fungicide-free medium. A disk 5-mm-disk of 10-day-old of each fungal 
growth was placed individually in the centre of Petri dishes. All plates 
were incubated at 30±1°C and examined after 7 days when the full 
growth of tested fungi was observed in control treatment. This test 
was repeated three times and the percentage of reduction in fungal 
growth was calculated in relative to control treatment. Five replicates 
were used for each particular treatment as well as control.

Furthermore the effect of the fungicide on the efficacy of 
antagonistic ability of T. harzianum against the pathogen M. phaseolina 
was also evaluated using the modified dual culture technique [22]. In 
vitro antagonistic studies of bioagent microorganism and pathogenic 
fungus were performed on PDA medium in 9-cm-diameter Petri dishes 
supplemented with the same different fungicidal concentrations 
tested as mentioned above. A 5-mm disk of the antagonistic growth 
culture was placed onto the PDA, 10mm from the edge of the Petri 
dish. Another disk of the same diameter of the pathogenic fungal 
growth culture was placed on the opposite side of the dish at the 
same distance. This procedures were done for each of the same 
above mentioned fungicidal concentration tested. The control 
treatment was inoculated with a culture disk of either a pathogenic or 
antagonistic culture alone at the same conditions. Both experimental 
and control dishes were assigned to a completely randomized design, 
with five replicates per treatment. All inoculated Petri dishes were 
incubated at 28±1°C and the fungal growth diameter away from and 
towards the antagonist agent was measured after the pathogenic 
fungal growth in the control treatment had reached the edge of the 
Petri dish. This test was repeated three times and the inhibition was 
calculated as the percentage reduction in colony diameter growth 
compared with the control.

Disease control

Fungicidal as well as biological control application as protective 
treatment measures were carried out under the open natural 
conditions of the main nursery garden of National Research Centre, 
Giza, Egypt during July-August 2010. The summer hot whether 
in Egypt in this period of the year is humid (70-75%) and the day 
and night temperatures were 38-25°C. Evaluation of the fungicide 
Topsin-M and the bioagent T. harzianum individually or integrated 
against ashy stem blight incidence caused by M. phaseolina was 
performed in pot experiments. Experiment was carried out in a sandy 
loam soil artificially infested with the pathogen M. phaseolina. Fungal 
mass production used for soil infestation was obtained by growing the 
tested fungi (M. phaseolina or T. harzianum) on sand barley medium. 
This natural medium was prepared by mixing sand and barley (1:1, 
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w:w and 40% water), then the mixture was packed into glass bottles 
sealed with cotton plugs and sterilized for three successive periods 
at 121°C. The autoclaved medium was then inoculated individually 
with a 5-mm disk of each fungal growth and incubated at 28±1°C for 
2 weeks. Soils were infested individually at a ratio of 5% (w:w) with 
pathogenic fungal cultures and mixed thoroughly to ensure equal 
distribution of fungal inoculum, then divided into two groups. The 
first group was left to contains only infested soil with the pathogen, 
while the second group was artificially infested with the antagonistic 
bioagent culture at the same ratio of 5% (w:w) and mixed thoroughly 
to ensure equal distribution of fungal inoculum. All infested soils (the 
two groups) were filled in plastic pots (25-cm-diameter) in relation 
to soil infestation treatment and irrigated every second day for 1 
week, then juveniles of cactus Aeonium canariense L. seedlings 
were transplanted at the rate of one seedling per pot. The applied 
treatments were designed to be as follows:

-	 Soil infested with the pathogen only and considered as comparison 
control treatment.

-	 Soil infested with the pathogen only and treated with the fungicide 
Topsin-M as chemical control treatment.

-	 Soil infested with the pathogen and the bioagent as biological 
control treatment.

-	 Soil infested with the pathogen and the fungicide Topsin-M as 
integrated control treatment.

The fungicidal treatment Topsin-M was applied as plants irrigation 
each five days at the rate of 500 mg/L water. 

Fifteen cactus juveniles (pots) were used as replicates for each 
particular treatment. All treatments were assigned to a completely 
randomized design and irrigated every five days. Observations for 
the appearance of ashy stem blight disease symptoms were recorded 
throughout the experiment period which extended up to one month 
from the beginning of application time. The reduction in disease 
incidence at various treatments relatively to control was calculated. 

Statistical analysis

One way analysis of variance (ANOVA) was used to analyze 
differences between fungal growth and incubation temperatures as 
well as toxicity of the fungicide Topsin-M at different concentrations 
and the growth reduction of tested fungi and antagonistic ability of 
the bioagent tested against the pathogen in vitro. General Linear 
Model option of the Analysis System SAS [23] was used to perform 
the analysis of variance. Duncan’s Multiple Range Test was used for 
means separation [2wq24].

Results and Discussion

Identification of the isolated fungus

Cactus plants Aeonium canariense showing ashy stem blight 

symptoms were observed at the main garden of the National Research 
Centre, Giza, Egypt as well as some private nurseries of ornamental 
plants production. Disease symptoms on stalks appear as silver-gray 
lesions near the base, which eventually decay the stem and tap root, 
leaving a shredded appearance. Stems become hollow, rotted, and 
may lodge easily [Plate 1]. Numerous tiny black fungus bodies called 
sclerotia are formed on the decayed tissues giving the stalks a charred 
appearance. The cause of ashy stem blight disease, Macrophomina 
phaseolina (Tassi) Goid was isolated from bases of affected cactus 
plants. All the obtained isolates were identified and have been similar 
according to Barnett & Hunter, [20] and Wheeler [21]. The Taxonomic 
Description of Macrophomin phaseolina [21] was as follows: Division 
Eumycota; Sub Division Deuteromycotina; Class Coelomycetes; Order 
Sphaeropsidales; Family Sphaeropsidaceae; Genus Macrophomina; 
Species phaseolina. In this regard, similar disease symptoms of ashy 
stem blight (charcoal rot) caused by Macrophomina phaseolina (Tassi) 
Goid   on various plants including common bean, maize, sorghum, 
soybean, sesame and cotton were recorded [5,6,9,25,10].  These 
records lead to thought that the present study is the first report 
that Macrophomina phaseolina (Tassi) Goid could cause ashy stem 
blight (charcoal rot) infection to decorative cactus plants Aeonium 
canariense.

Sensitivity test against temperature

The effect of different temperatures on linear growth of M. 
phaseolina was studied in vitro. Obtained results in Figure 1 show 
that fungal growth significantly affected with the tested temperature 
degrees. The fungal growth was increased in parallel with the 
increasing of incubation temperatures to reach its optimum, 90 mm, 
growth at 30°C, then the growth dramatically decreased above this 
temperature point. Minimum fungal growth, 8.2 mm, was observed 
at 45°C. Similar results are in a harmony with the present records. 

Cultural temperature optima between 30 and 37°C are common 
for M. phaseolina isolates, and microsclerotia of the pathogen have 
been reported to survive soil temperatures in excess of 55°C [26,27]. 
Moreover, Mihail and Alcorn [28] have reported the thermal death 
range of the test fungus between 50-55°C. However, it can tolerate 
temperature up to 50-52°C for about 120 h [29]. Beyond 50°C the 
fungal sclerotia become inactivated within 24 h, but they are not killed 
[30]. So it is possible for M. phaseolina to tolerate this temperature 
range even after a slight inactivation of some of sclerotial cells by 
thermal killing, because all the cells of a sclerotium function as 
independent unit [31]. These reports could explain that the root-
rot caused by Macrophomina remains to be a challenging task in 

Plate 1: Ashy stem blight disease symptoms on cactus Aeonium canariense L., 
whereas healthy (right); diseased (middle) and dead plant (left).

*Mean values followed by the same letter are not significantly defferent (P≤ 0.05)
Figure 1: Effect of temperature on the linear growth of M. phaseolina in vitro. 
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terms of management, since it is soilborne in nature. It is distributed 
worldwide and is prevalent in arid, subtropical and tropical climate, 
especially in the areas with low rainfall and high temperature [32,33].

Sensitivity test against fungicides

Various disease management methods have been implemented 
to combat and eradicate pathogenic fungi. These include cultural, 
regulatory, physical, chemical biological methods. All these methods 
are effective only when employed well in advance as precautionary 
measure [34,35]. Once a disease has appeared, these methods 
become impractical / ineffective. In that situation, chemical control 
offers a good choice to grower to control the disease. Chemical 
pesticides have been in use since long and they provide quick, 
effective and economic management of plant diseases. The present 
study conducted with evaluating the inhibitory effect of the fungicide 
Topsin-M on the fungal growth in vitro. Data in Table 1 show the 
inhibitory effect of different concentrations of Topsin-M on the 
growth of either M. phaseolina and T. harzianum as well as their 
influence on the antagonistic ability of the bioagent T. harzianum 
against the pathogen M. phaseolina. Presented data revealed that the 
growth of both fungi reduced gradually by increasing the fungicide 
concentrations. Complete growth inhibition of M. phaseolina was 
observed at concentration of 4ppm, while the growth of T. harzianum 
completely inhibited at concentration of 10ppm. In this regard, 
almost similar effect of different fungicides against the growth of M. 
phaseolina were reported. Since no registered fungicide is available 
against M. phaseolina [36], this preliminary study would be helpful 
to suggest the fungicide Topisn-M for the management of the fungus 
M. phaseolina. Dubey and Kumar [37] found that azadirachtin, 
mancozeb and bavistin had announced effect on growth and 
sclerotial survival of M. phaseolina in vitro. The soilborne diseases 
affecting sesame plants, including charcoal rot (Macrophomina 
phaseolina), could be controlled by fungicidal treatments. El-Khadem 
et al. [38] stated that, Benlate as seed dressing was the most effective 
against artificial infection of sesame root rot and wilt diseases and 
produced the highest survival plants. The combined soil and seed 
treatment (Ronilan + Benlate) was the best for minimizing root 
rot and wilt diseases under field conditions followed by Ronilan 
+ Thiram, Homai + Thiram and Vitavax-T + Thiram. Khalifa [39] 
reported that Benlate and Rizolex-T were the best for controlling 
M. phaseolina and Fusarium oxysporum infections and increasing 
healthy mature plants of sesame in greenhouse. The combined 
seed and soil treatments of Rizolex-T+ chloroyhecieb or Benlate + 
chloroyhecieb were superior for controlling root rot and wilt diseases 
and increased seed yield of sesame under field conditions. In pot 
experiments, Gabr et al. [14] found that Benlate and Rizolex-T as soil 

treatments decreased the incidence of wilt and root rot diseases of 
sesame plants. Benlate was very effective in decreasing infection by 
M. phaseolina and F. oxysporum when applied at 0.5 g/hill under 
field conditions. Moreover, El-Fiki et al. [40] reported that applying 
the fungicides Benlate, Rizolex-T, Amconil and Vitavax-T individually 
or in combination as seed treatments were significantly effective in 
reducing charcoal rot disease incidence and increasing sesame seed 
yield production under greenhouse and field conditions. 

On the other hand data in Table 1 also show that the antagonistic 
ability of the bioagent T. harzianum affected with the presence of the 
fungicide in the growth medium. Trichoderma harzianum inhibited 
mycelial growth of M. phaseolina in a dual culture free of fungicide 
by 33.3%. Mycelial growth of the pathogen was drastically reduced by 
53.6 and 82.2% at the fungicidal concentrations of 0.5 and 1.0 ppm, 
respectively. Complete inhibition of M. phaseolina was observed at 
concentration of 2ppm. In this concern, Etebarian [19] reported that 
cell-free metabolites of T. harzianum (M), T. harzianum (T39) and T. 
virens (DAR 74290) inhibited growth of M. phaseolina completely 
in vitro and appeared to be fungicidal. Ramezani [41] evaluated 
the efficacy of four fungal bioagents viz., Trichoderma hamatum, T. 
harzianum T. polysporum and T. viride in vitro condition against the 
Eggplant root - rot pathogen, Macrophomina phaseolina. Among the 
bioagents, T. harzianum produced the maximum inhibition zone of 
18.20% compared to the minimum of 7.30% by T. hamatum. However, 
in recent past, it has been realized that use of chemical in agriculture 
is not as beneficial as it was visualized. Chemical pose serious and 
health hazards to an applicator as well as to a consumer of the treated 
material. In addition to target organism, pesticides also kill various 
beneficial organisms. Their toxic forms persist in soil and contaminate 
the whole environment [42]. Increasing awareness of humankind 
toward the ecosystem and environment has made a marked shift 
from synthetic materials to bio-products. Fungi constitute a major 
group of bioagents against various kinds of pests. A good number of 
fungi such as Trichoderma, Gliocladium can suppress the parasitism 
of Fusarium sp., Rhizoctonia sp., Sclerotium sp. [43,44].

Disease control

Disease management strategies primarily depend on sanitary 
practices and well timed fungicide applications. However development 
of fungicide resistance within population of M. phaseolina became a 
problem and alternative approaches that can be incorporated into 
integrated pest management of charcoal rot disease are needed [19]. 
Biological control is coming up as an alternative strategy for disease 
management, which is also ecology-conscious and environment 
friendly. Several fungal (Trichoderma sp.) and bacterial (Pseudomonas 

Topsin-M concentrations (ppm) M. phaseolina T. harzianum Antagonistic ability** 
linear growth (mm) Reduction % linear growth (mm) Reduction % linear growth (mm) Reduction %

0 90 a* - 90 - 60 bc 33.3
0.5 68 b 24.4 90 0.0 42 de 53.6
1 52 c 42.2 87 3.3 16 g 82.2
2 26 f 71.1 77 14.4 0 i 100
3 12 g 86.7 60 33.3 0 i 100
4 0 i 100 52 42.2 0 i 100
5 0 i 100 40 55.6 0 i 100
6 0 i 100 34 62.2 0 i 100
7 0 i 100 26 71.1 0 i 100
8 0 i 100 18 80.0 0 i 100
9 0 i 100 8 91.1 0 i 100
10 0 i 100 0 100 0 i 100

*Mean values within columns followed by the same letter are not significantly different (P ≤ 0.05)
*Antagonistic ability of T. harzianum against M. phaseolina [Reduction in growth of pathogenic fungus was calculated relatively to 
the growth in control treatment (60 mm)]
Table 1: Effect of different concentrations of Topsin-M on the linear growth (mm) of M. phaseolina and T. harzianum and their influence on the antagonistic ability of the 
bioagent against the pathogenic fungus in vitro.
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sp. and Bacillus sp.) antagonists, have been successfully used as 
biocontrol agents in the control of seed and soil borne pathogens 
like Sclerotium rolfsii, Rhizoctonia solani, Fusarium oxysporum 
and Sclerotinia sclerotiorum in the various crops [45,46,47,48,49]. 
Application of Trichoderma viride, Pseudomonas and Bacillus sp. 
have been found to substantially control seedling, root rots and stalk 
rots of maize caused by Fusarium graminearum, when used as seed 
inoculant [50,51].

Incidence of charcoal rot was substantially reduced after seed 
treatment of mungbean and sunflower by Trichoderma harzianum, 
Gliocladium virens and Streptomyces sp. [52]. Most of the time, 
fungicides produce undesirable effects on non-targeting organisms, 
so the use of microorganisms that antagonize plant pathogenic fungi 
is risk free [53]. Moreover, the combination of fungicide tolerant 
biological control agents with reduced levels of fungicide integrated 
control strategies would promote the degree of disease suppression 
similar to that achieved with full dosage of fungicides [54]. There are 
reports where the biocontrol agents, which can tolerate fungicides 
up to a certain level, were mixed with fungicides and resulted in 
eradication of diseases [55].

In the present study, presented data in Figure 2 show that under 
greenhouse conditions application of integrated treatment of T. 
harzianum and Topsin-M had superior effect for suppressing the 
disease incidence of cactus plants Aeonium canariense L. by 100% 
comparing with each individual treatment of either fungicide (86.67%) 
or the bioagent (73.33%). Similar results are recorded by several 
investigators. Khalifa and Linddel [18] reported that T. harzianum 
has been evaluated for the control of charcoal stem and root rot of 
melon in Egypt. Also, T. viride (MO) inhibited fungal growth from 
34.9% to 71%. T. harzianum (T39), T. harzianum (M), T. virens (DAR 
74290), T. viride (MO) and T. harzianum (Bi) were tested for their 
ability to protect melon plants from charcoal stem rot disease caused 
by M. phaseolina in a glasshouse experiment [19]. Moreover, Latore 
et al. [56] suggested that antagonistic activity of biocontrol agents 
might be effective if it is integrated with other control practice 
and may result in acceptable levels of disease control with reduce 
level of chemicals use. Latore et al. [56] suggested that antagonistic 
activity of biocontrol agents might be effective if it is integrated with 
other control practice and may result in acceptable levels of disease 
control with reduce level of chemicals use. In the present study as 
for disease control under greenhouse conditions it was found that 
the ashy stem blight disease incidence of cactus Aeonium canariense 
L. was suppressed when either the bioagent T. harzianum and/or 
Topsin-M applied as biological, chemical and integrated control. 
It could be conclude that application of such treatments might be 
used as successful control measure for the ashy stem blight disease. 
Moreover, these suggestions could be a helpful guide for cactus 
plants growers in commercial nurseries.
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