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ضد   .Trichoderma spp  أنواعالفعالية الضد ميكروبية لبعض 
 مختمفة من العزلات الفطرية والبكتيرية أنواع

 الخلاصة

وتم    T.harzianumو  T.virideوىما  Trichodermaار نوعين من فطر تم اختي
بعد الغربمة تم و  والإنسانعديدة من الفطريات الممرضة لمنبات  أنواعضد  فعاليتيما اختبار

في فعاليو التضادية من الفطر  أعمىالذي اظير كفاءة  T.harzianumانتخاب الفطر 
T.viride من الفطريات الممرضة لمنبات  أخرى أنواعاختبار فعاليتو التضادية ضد  أيضا وتم
الاكثر تحسسا تجاه الفطر   Macrophomina phaseolinaوكان الفطر  والإنسان

T.harzianum  كذلك تم استخلاص المواد الفعالة من الفطر .T.harzianum وتم اختبار 
مختمفة من البكتريا المرضية  أنواعضد  و ممرضةمختمفة من الفطريات ال أنواعضد  فعاليتيا

كانت البكتريا و مختمفة من الفعالية التثبيطية  قيم أظيرتالسالبة والموجبة لصبغة كرام حيث 
Bacillus subtilis العديد من الدراسات  إجراءيمكن  كلوبذ ,الأكثر تحسسا تجاه المستخمص

المجيرية  للأحياءوكذلك مستخمصو( وعدم سميتو وفعاليتو المضادة ) لمتأكد من سلامة الفطر
عن وسائل المعالجة وبعدىا يمكن استخدامو كبديل  (In-Vivoالمدروسة داخل الجسم الحي )

  .جانبية آثارالكيميائية التي ليا 
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ABSTRACT 

Two types of the fungus Trichoderma were chosen, these are 

T.viride and T.harzianum. The activity of these fungi were tested against 

different kinds of plant and human pathogenic fungi. After screening , the 

fungus T.harzianum was selected because it showed  highest efficiency in 

its antagonistic activity than T.viride. It was also tested against other 

kinds of the plant and human pathogenic fungi and the fungus 

Macrophomina phaseolina was the most sensitive toward T.harzianum. 

In addition, the active compound from the fungus T.harzianum was 

extracted then tested against different types of pathogenic fungi and 

different types of pathogenic Gram positive and negative bacteria which 

showed different values of antagonistic activity. Bacillus subtilis was the 

most sensitive to the extract. Thus, many tests could be done to ensure the 

safety of this fungus (and its extract) and that is not toxic and to ensure its 

antagonistic activity toward the studied microbes inside the living body 

(In-Vivo), and then it could be used as good alternative to the  chemicals 

that have side effects. 

 

INTRODUCTION 

Biological control agents to fight plant pathogens become more 

and more widespread. Several mycoparasitic Trichoderma species are 

used in biocontrol against plant pathogenic fungi such as Botrytis cinerea 

and Fusarium spp. [1, 2). The mechanisms involved in biological control 

of plant pathogen by Trichoderma are complex and include competition 

for nutrients and root exudates, inactivation of pathogen´s enzymes, 

direct attack and lysis of the plant pathogen (mycoparasitism), induction 

of systemic resistance in plants [3, 4] and the production of antibiotic 

secondary metabolites[5,6]. Mycoparasitic interaction of Trichoderma 

with the pathogen starts with sensing of the pathogenic fungus. This 

usually involves the binding of pathogen-derived elicitors, e.g. cell wall 

degradation products, proteins or toxins against receptor proteins of 

Trichoderma (membrane or cytosolic proteins) and is followed by signal 

transduction and response pathways (e.g. secretion of lytic enzymes and 

antifungal secondary metabolites).  

As antifungal secondary metabolites are known to be important for 

successful biocontrol [7,8]. The study aimed to test the antimicrobial 

activity  of different species of the fungus Trichoderma (including 

T.viride and T.harzianum) that are known to be used as biocontrol agents. 

The most efficient one was selected and tested for its effect against 

different types of  plant and human pathogenic fungi. Also the active 

compound was prepared from T. harzianum and its antagonistic or killing 
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activity against different types of pathogenic fungi and bacteria were 

examined. 

 

MATERIALS AND METHODS 

Microbial strains : 

a) Trichoderma harzianum and Trichoderma viride were used  as 

biocontrol agents for the antagonistic activity study. They were taken 

from the Plant Protection Department/College of Agriculture/Mosul 

University. 

b) The plant pathogenic fungi Alternaria alternata, Fusarium 

graminearum, Rhizoctonia solani ,and the human pathogenic fungi 

Aspergillus niger,  Trichophyton mentagrophytes, and Candida 

albicans were taken from Biology Department/ College of Science/ 

Mosul University, while the fungus Macrophomina phaseolina was 

taken from Plant Protection Department/College of Agriculture/ 

Mosul University. 

c) The bacterial isolates Staphylococcus aureus, Bacillus subtilis, 

Streptococcus pyogens, Klebsiella pneumonia, Pseudomonas 

aeruoginosa, E.coli, Salmonella typhimurium... were taken from 

Biology Department/ College of Science/ Mosul University. 

 

 

Antifungal bioassay test (Dual culture tests): 

   Interactions between antagonistic fungi and pathogenic fungi were 

determined by the method described by [9 and 10].   Mycelial disks (7mm 

in diameter) of pathogenic fungi were placed on one edge of a petri dish 

containing potato dextrose agar (PDA) or Sabroud agar in the case of 

human pathogenic fungi, while mycelia disks of Trichoderma spp. 

(T.harzianum and T.viride) were placed on the opposite side of the plate. 

After incubation for 7 days, at 28ºC, the overgrowth of colonies of the 

test fungi by the antagonist was determined. 

 

Production and extraction of the antifungal compound(s) from 

Trichoderma spp. 

   A water-soluble component(s) was extracted with butanol from the 

culture filtrates of T. viride and T.harzianum grown for 14 days[11,12]. 

Pooled culture filtrate (50 ml) was clarified through Whatman no. 3 filter 

paper and extracted 2 times with 50 ml of butanol. The butanol extract 

(100 ml) were pooled dried in a water bath (22 liters Genlab limited) at 

60°C for 7 to 8 h each day for three successive days. 

To determine the biological activity of the butanol extracts against 

different pathogenic fungi, the residues were dissolved each in 10 ml of 

sterile distilled water and from these solutions, 1 ml portion of each of the 
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Trichoderma species crude extracts (100%) were pipetted into different 

wells (8 mm diameter) done on the surface of solidified PDA plates at pH 

6, previously prepared to allow excess water evaporation. Also the 

Trichoderma species crude extracts were tested against different bacterial 

isolates (such as Bacillus subtlilis, E.coli, Staphylococcus aureus, 

Salmonella typhimuriun etc…) in which wells were made on the nutrient 

agar, then medium was inoculated with the test bacteria, then wells were 

filled with the  fungal extracts and the plates were incubated at 28-30°C 

for 24 hour [13and 14].  

 

RESULTS AND DISCUSSION 

Antifungal bioassay test 

The two species of the fungus Trichoderma (T.harzianum and 

T.viride) that are well known for their biocontrol (especially antifungal) 

activities were at first tested against two pathogenic fungi (Alternaria 

alternata and Macrophomina phaseolina) to determine and select the 

most efficient (species) of the fungus Trichoderma and complete testing 

its effect on other different pathogenic fungi and bacteria. Then to extract 

and test the active compound(s) from that fungal isolate and to test its 

biological control activity against different kinds of pathogenic fungi and 

bacteria. The results showed that the fungus Trichoderma harzianum was 

better than Trichoderma viride on preliminary test Alternaria alternata 

and Macrophomina phaseolina in which T.harzianum inhibited the 

growth by 75% and 90% for the fungus Alternaria alternata and 

Macrophomina phaseolina respectively (figure  1) (when the two fungi 

were cultured together on the same plate using dual culture technique), 

while the fungus T.viride inhibited the growth by 60% and 70% for 

A.alternata and M.phaseolina respectively, so the fungus T.harzianum 

was selected because of its highest inhibitory effect on the selected fungi, 

to complete testing its activity against other different pathogenic fungi 

and bacteria.  The fungus T.harzianum inhibitied the growth by 70%, 

65%, 58%, 61% , and 0% for the fungi Fusarium graminearum, 

Rhizoctonia solani,  Aspergillus niger,  Trichophyton mentagrophytes, 

and Candida albicans  respectively. 

As many researches indicated [15,16,17,18] that for successful 

biocontrol of T.harzianum on plant pathogenic fungi, Trichoderma at first 

produce cell degredation proteins or toxins followed by the secretion of 

lytic enzymes and antifungal secondary metabolites , and the inhibition 

was due to the production of hydrolytic enzymes or other antifungal 

compound(s) that hydrolyze and inhibit the growth of the test fungi. 
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a)                                                     b) 

 

 
                    c) 

Figure (1) : a) Growth control of Trichoderma harzianum. b) growth 

control of Alternaria alternata. c) Atagonistic interaction of T. harzianum 

with Alternaria alternata (left of plate) and Macrophomina phaseolina 

(top of plate). 

 

Production and extraction of antifungal compound(s) from 

T.harzianum 

Depending on the methods described by [14 and 19], the effect of 

the crude extract of the fungus T. harzianum against different kinds of 

pathogenic fungi was shown in (table 1) and against different kinds 

pathogenic bacteria was shown in (table 2 and figure 2).    
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Table (1) : Crude extract effect of T.harzianum on different pathogenic 

fungi 

Test fungi Crude extract inhibition zone on 

test fungi (mm.) 

Alternaria alternata 9 

Macrophomina phaseolina 10.3 

Fusarium graminearum 8 

Rhizoctonia solani 7 

Aspergillus niger 5.8 

Trichophyton mentagrophytes 6.5 

Candida albicans 0 

 

 

Table (2) : Crude extract effect of T.harzianum on different pathogenic 

bacteria 

Test bacteria Crude extract inhibition zone on 

test bacteria (mm.) 

Staphylococcus aureus 6 

Bacillus subtilis 7 

Streptococcus pyogens 3 

Klebsiella pneumonia 5 

Pseudomonas aeruoginosa 0 

E.coli 8 

Salmonella typhimurium 4 
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Figure (2) : Antibacterial activity of T.harzianum crude extract against 

Bacillus spp. 

 

It was noticed from table ( 1 and 2 ) that the crude extract of the 

fungus T.harzianum showed a wide and different range of antifungal 

activities against different types of plant and human pathogenic fungi, 

also against different types of Gram positive and negative human 

pathogenic bacteria, and we recommend further studies to test the 

antimicrobial activity of the T. harzianum and its extract against other 

different fungal and bacterial pathogens, and to characterize the nature of 

the antimicrobial compound (whether it is protein or not) using different 

analytical methods such as mass spectrophotometry , gas chromatography 

(GC) , HPLC, FTIR, etc.. for industrially and commercially production of 

this antimicrobial compound that could represent a potent alternative to 

the artificially chemical antimicrobial products that have side effects.  
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