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Abstract. This study aims to a survey broad bean root rot disease in Babylon governorate (80 

km south Baghdad-Iraq), and evaluation the antagonistic activity of the biological control 

agents Trichoderma harzianium and T. viride  against pathogens. The result showed  the 

distribution of the disease in all fields in percentage of  disease incidence 65-100% and severity 

22.50-68.75%. Results of isolation and identification showed the presence of 6 species of fungi 

associated with infected plants with variable percentage of presence. Fusarium solani and 

Rhizoctonia solani were  present in most  samples, whereas other fungi Macrophomina  

phasealina , Aspergillus niger, Trichoderma sp. and Penecillium sp. were found with a low 

rate. T. harzianums and T. viride fungi had highly antagonistic ability against of pathogenic 

isolates, and protect broad bean plant from infection by pathogenic fungi by reduced diseases 

incidence and severity and increased plant growth promoting compared to control (with 

pathogen). The bio-control agents T. viride, T. harzianium alone increased plant length 

to76.53,  73.33 cm and fresh weight to33.77,  33.35 g and dry weight to 2.00, 2.27g respectively 

compared to control. 
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1. Introduction. 

       Vicia faba L. are important economic crops as an important food source for humans and the 

residue or seed is used as a source of animal feed and is involved in increasing nitrogen content in the 

soil by root contract bacteria [1,2]. In 2017, the total cultivated area was 32569 donums, while 

production was 60466 ton [3]. Root rot disease is the major disease affecting the legume family crops. 

Root rot disease causing by many pathogens found in the soil, mainly Rhizoctonia solani, Fusarium 

solani and Pythium spp. [4,5,6,7]. These fungi attack seeds, seedling and roots, leading to large losses 

in production both qualitatively and qualitatively [8,9]. Several methods have been used to control the 

disease, including the use of chemical control However, chemical pesticides have some negative 

effects on the environment, human health and non-target organisms due to their extensive and 

incorrect use [10,11]. Recent trends in the world include the use of the principle of clean agriculture 

by moving away from the use of chemicals and the use of biotechnologies to introduce 

microorganisms that reduce the harm of plant pathogens while increasing production. Biological 

control is a specialized method for its effect, safe and does not cause pollution of the environment. As 

well as the most important and most advanced methods of controlling agricultural pests today [9, 12, 

13, 14 ]. The most successful organisms in controlling plant pathogens are Trichoderma harzianum, 

which has developed a number of mechanisms to attack pathogens and improve root and plant growth. 
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One of the most important of these mechanisms is the state of innate parasitism Mycoparasitism [15, 

16, 17, 18]. And the production of many pathogenic inhibitors of plant pathogens [19, 20]. (Howell, 

2006 and Ramos et al., 2008). The secretion of enzymes that assist in the analysis of cell walls of a 

host [21]. As well as that T. harzianum inhibit the activity of pathogens enzymes [17]. T. harzianum is 

a fierce competitor because it is characterized by rapid growth and colonization of the base material, 

leading to the elimination of pathogenic fungi [22]. It was also known that T. harzainum stimulates 

induced Systemic Resistance (ISR) and the production of Pathogenicity-Related Proteins (P-RP) in the 

plant and stimulates the formation of cellulose cell walls in front of the progression of the pathogen 

[23]. On the other hand, the fungus Trichoderma viride is one of the most important fungi used to 

control many diseases that cause fungi that attack seeds and seedlings, and both root and foliage [24, 

25]. The importance of rot root disease the rest of the Broad bean plant and to control the disease 

biologically objective of the research to Isolation and diagnosis of some fungi causing root rot disease  

and Evaluation of the efficiency of fungi Trichoderma harzanium and T. viride aganist the types of 

fungi causing the disease. 

2. Materials and methods. 

2.1. Field survey. 

   A field survey was carried out for some fields in Babylon governorate for the period 6/10 - 

25/11/2017 to determine the disease incidence of root rot disease. Six fields were selected within six 

areas (Table 1), ranging between 1-5 donums.                        

The severity of infection was calculated using the disease index of 5 degrees as follows: 

0 = Normal plant, 1 = discoloration or decay of roots more than 0 - 25%. 2 = root rot more than 25 - 

50%. 3 = root rot more than 50 - 75%. 4 = root rot more than 75 - 100% without plant death. 5 = death 

of  Plant. The severity of the disease was calculated according to the Mckinney equation [25]. as 

follows: 

% Inhibition=(Number of plants in the class 0 × 0) + ... (number of plants in class 5 × 5) / total 

number of plants examined x 5 )x 100. 

2.2. Isolation and diagnosis of fungi from the roots of the diseased plant. 

  Samples were taken from the roots of the infected plants with root rot and sterilized with sodium 

hypochlorite solution (1% free chlorine) for 2 minutes and Distilled sterile for 1 minute and then dried 

with sterilized filter paper. Transfer 4 pieces to 9 cm diameter Petri dishes contained on the Potato 

Dextruse Agar (PDA). The Rhizoctonia, Fusarium and other fungus species, was identified depending 

on the them characteristics [26, 27, 28]. 

2.3. Preparation of fungal inoculums. 

     R. solani and F. solani were prepared in accordance with Dewan [29]. Local millet seeds were used 

for the preparation of fungal inoculum. Millet seeds were washed with water to remove dust and 

impurities, then soaked for 6 hours with water. Left for half an hour to remove excess water. 

Distributed in 250 mL glass flasks with 50 g of seed / flask. The flasks sterilized in the autoclave for 

one hour, each flask inoculated with 1 cm disk from the PDA medium containing the colony of  of R. 

solani and F. solani isolates separately. The flask were incubated at 25 ± 1°C for 15 days with shaking 

every 3 days to ensure ventilation and distribution on all seeds. This method was also used to prepare 

the Trichoderma harzianum and T. viride inoculum (obtained from the Biological control Laboratory). 
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2.4. Effect of isolates of Rhizoctonia solani and Fusarium solani in the eggplant. 

     The experiment was carried out in a pots of 12.5 cm diameter and 1 kg capacity, filled with 1 kg of 

sterile soil at 121°C and pressure of 1.5 kg / cm 2 for 1 hour. The sterilization process was repeated the 

following day to ensure sterilization and soil left for 7 days before use, the soil was inoculated with R. 

solani inoculum for isolates R1...R6, and F. solani ) (F1, F2, F4, F5, F6) by 1% (weight / weight). the 

eggplant seeds were sown with 5 seeds per pot. After planting, the disease incidence and severity were 

calculated after one month of planting and as described in paragraph  

2.5.  Test the antagonistic potential of Trichoderma harzianum and Trichoderma viride 

against Rhizoctonia solani and Fusarium solani on the PDA medium. 

  The T. harzianum and T. viride fungi were tested with R. solani (R3) and F. solani (F2) isolates in a 

double culture method, on PDA medium [30]. 

3. Results and discussion. 

3.1. Field survey of root rot disease on broad bean in some fields of Babylon province for the 

agricultural season 2016-2017. 

     The results (Table 1) showed the presence and spread of root rot disease in all areas covered by the 

survey with varying rates of infection ranging from 65-100% and a severity of 22.50-68.75%. The 

highest severity was found in the samples of the Gilawia, Al-Sada and Haswa respectively with 

disease incidence100%. The reason for the increase in infection in these areas is due to the fact that 

they are specialized in the cultivation of the others. This crop is grown annually, leading to the 

accumulation of the pathogenic fungus inoculum, especially the Sclerotia, which remain in the soil for 

a long period of up to five years [31, 32]. The results also showed that the lowest disease incidence 

was in the Al- Badaa district and the lowest severity of infection appeared in the sample areas of the 

Mashrooa Al-Mussaib, and this is probably the result of the field planted with the crop for the first 

time. 

Table 1. Field survey of root rot disease for some fields in Babylon province for  

the agricultural season 2016-2017. 

Disease 

Severity 

)%( 

Disease 

Incidence 

)%( 

Date\2016 Area 

Donum 

Field site 

Babylon  

No. 

sample 

37.34 000 5-00 3 Gilawia 0 

53.40 000 35-00 7 Al-Sada 3 

33.40 30 70-00 0 Mashrooa Al-Mussaib 7 

33.35 54 03-00 4 Al- Badaa 3 

56.34 000 33-00 3 Haswa 4 

40.63 35 34-00 7 Alexandria 5 

3.2. Isolation and diagnosis of fungi associated with the roots and crown of the infected plants. 

      It was found that microscopic identification of the fungal growths of the infected plant parts on the 

PDA had 6 fungi associated with the roots and crown of the infected plants, including Rhizoctonia 

solani The most common fungus was found in all samples with 92% (Table 2). It was followed by 

Fusarium solani with an appearance rate of 87%. Trichoderma isolates were isolated from the sample 

of the Gilawia area,Al- Mussaib and Alexandria with 53%. The presence of Trichoderma may have 

been due to the fact that this fungus is a soil borne parasite on many soil borne fungi and has recently 
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increased the production of this fungus as a biological control agent and widely used and increased the 

turnout of farmers, especially in areas that are famous for growing vegetables, The fungus is also 

characterized by its ability to parasite on the pathogenic fungi within the plant tissues, making it safe 

from the surface sterilizer used during isolation [16]. Aspergillus niger, Macrophomina phaseolina 

and Penecillium spp. With recurrence rates ranging between 13-64%.  

Table 2. The fungi associated of  infected broad bean roots by root rot disease in Babylon province. 

 %appearance District of appearance*  Fungi  No. 

33% 0-5 Rhizoctonia solani Kuhn 0 

63% 0-3-3-4-5 Fusarium solani (Mart.) Sacc. 3 

53% 0 -3-4-5 Aspergillus niger VanTieghem 7 

47% 0-7-5 Trichoderma spp. 3 

73% 3-7-3-4 Macrophomina phaseolina (Tassi) Goid. 4 

07% 0 Penicillium spp. 5 

 The present site of sample collection. 

3.3. The pathogenisity of  R. solani and F. solani isolates. 

     The results indicated that all tested isolates of R. solani and F. solani were pathogenic to broad 

bean plants showed a significant increase in the disease incidence and severity of root rot disease 

compared to the treatment of the control, which had disease incidence rate of 0%( Figure 1). It was 

found that the R3 isolate was one of the most isolates were influential in the broad bean plant has the 

incidence rate of this isolate to 100% and the severity of the injury 80.0%, followed without 

significant differences with isolate R6, which caused the disease incidence and severity reached 100 

and 74.67% respectively, while The infection rates by other isolates ranged between 80-100% and its 

severity 36.0-53.33%. The superiority of the R3 isolate on the other isolates in the cause of the disease 

may be due to the difference in the ability of these isolates on the secretion of enzymes analyst, such 

as an Cellulase, Pectinase that contribute to the analysis of the components of the host cells walls, in 

addition to the production of some materials which have a toxic effect on plant cells such as phenyl 

acetic acid or its hydroxyl derivatives, causing rotting and browning of the tissues [33]. Helmy et al 

[34] found 131 isolates of Rhizoctonia solani from the roots of the broad bean and cause root rot. The 

results of the experiment showed that the isolates of  F. solani tested showed a high percentage and 

severity of the broad bean plant. The F2 isolate showed a significant superiority, causing 100% 

infection and 77.33% severity, and did not differ significantly from isolate F6. While the other four 

isolates ranged between 66.0-86.7% and the severity of the injury was 30.67 -61.33%. The fungus F. 

solani is an economically important pathogenic fungi cause of its presence in agricultural soils and is 

more dangerous when cultivating soils with sensitive crops [5]. The infection of plant by this fungi 

causeing Brown, dark brown or even black, or in the form of dark brown spots, in the root area. On the 

air parts, yellowish, wilt [35]. The appearance of the symptoms of infection on the plant due to the 

secretion of the fungus F. solani. some toxins such as polypeptide Anhydro, Fusariun, Javanicin, 

Fusaric acid [36, 37]. The results agree with Habtegebriel and Boydom [9] that showed  F. solani is 

one of the most common root rot causes in the Faba bean plant and causes economic losses of over 

70% in Ethiopia. 
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Figure 1. The pathogenisity of some fungal isolates associated with the roots  

infected by the root rot disease. R = Rizoctonia solani, F = Fusarium solani,  

the number beside the symbol represents the isolate number, L.S.D of the disease 

 incidence  (p: 0.05) = 11.23, L.S.D of the severity = 6.74. 

3.4. Efficiency of Trichoderma harizianum and T. viride against the pathogenic fungi on the 

PDA. 

   The results (Figure 2) showed that T. harzianum (Th) was effective against the of R. solani (R3). It 

reduced the fungus growth rate to 2.67 cm with an inhibition rate of 70.37%. The growth of 

pathogenic fungi was 68% and 68.52%. The results also showed the effectiveness of biocontrol agents 

T. harzianum and T. viride in reducing the growth of pathogen F. solani and inhibition ratio were 

75.92 and 74.07%, respectively. This result was agreement with Abd al-Kareem [38], Sallam et al. 

[39], Akrami et al [40], Siameto et al [41] found that T. harzianum have a high degree of antagonistic 

against pathogenic fungi that cause root rot disease on many of  host Plant.  The activities of T. 

harzianum may be due to several reasons that have made this fungus an anti-biotic agent against many 

pathogenic fungi of the plant. These are include the direct parasitism on the fungal mycelium by 

twisting around its hyphae and analyzing its walls by enzymes produced by it, and the production of 

antibiotics that negatively affect the growth of pathogenic fungi [42, 16]. And the competitive activity 

on place and food is rapidly growing [15, 22, 43]. 

3.5. Effect of Biological control Agents and Beltanol in the disease incidence and severity of 

Broad bean root rot disease under the lath house conditions. 

     All biological control treatments showed a significant increase in the germination rate of the broad 

bean  seeds and reduced the disease incidence of the root rot and severity with significant difference 

from the control treatment (Table 3). T. harzianum significantly reduced the incidence and severity of 

R3 to 33.3 and 14.6%, respectively, and significantly reduced the incidence and severity of F2 without 

significant difference between treatment of different fungus, compared to the treatment of pathogenic 

fungus R3 and F 2 alone, which had a 100% infection rate and severity of infection was 73.3 and 

80.0%, respectively, which did not differ significantly from the treatment of the chemical pesticide 

Beltanol in the against pathogenic fungi. In addition, T. viride significantly increased the percentage of 
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seed germination to 86.7 and 93.3% with the fungus R3 and F2, respectively, compared to the single 

pathogenic fungi with a low germination rate of 33.3 and 40.0% respectively. Provide good protection 

for the plant from the pathogen infection R3 by reducing the incidence rate to 46.7% and its severity to 

24.0%. 

 

Figure2. Effect of T. harzianum (Th) and T. viride (Tv) in the growth of pathogenic  

fungi in the PDA medium. R = Rizoctonia solani, F = Fusarium solani, L.S.D of the rate  

of fungal growth  (p: 0.05) = 0.33, L.S.D of the Inhibition  = 5.05. 

The efficacy of the Tv inoculum did not differ significantly from the efficacy of the in control to 

pathogens. The contribution of biotic factors in reducing the disease incidence and severity of root rot 

disease was positively reflected on the studied plant growth parameters, which resulted in a significant 

increase in plant length and wet and dry weight, compared to plant treatment with pathogenic fungi in 

which the plant parameters were at the lowest levels. R3, 21.7 cm and wet weight 11.06 g, dry weight 

1.03 g, which did not differ significantly from the treatment of fungus F2 pathogen separately. The 

results showed that the addition of fungus Th and Tv alone increased the significant increase in the 

length of the plant to 39.79 cm and raise The wet and dry weight reached 24.76 and 2.27g 

respectively, which did not differ significantly (p0.05) from Tv fungi except dry weight (Fig. 4). The 

results are consistent with Sallam et al [39] that T. harzianum and T. viride showed the highest adverse 

effects in the direction of R. solani and F. oxysporum f. sp. phaseoli, which caused the Damping off  

disease and wilt of beans and added to the soil before planting to provide protection for plants, 

significantly reduced the percentage of infection, which reflected positively on the yield of green bean 

plant. The effect of R. solani  on plants may be due to the fact that fungi infect all parts of the plant 

under the ground such as seeds, roots before and after emergence [44, 45]. While the pathogenic 

fungus F.solani is characterized by its facultative parasitism on plants, causing a variety of 

pathological conditions, notably rotting and damping off disease on seedling [46]. This result was 

agreement with Srivastava et al [47] The T. harzianum significantly increased the wet and dry weight 

and length of the roots of the chickpea plant and reduced the infection by M. phaseolina. The results 
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are consistent with the findings of  Khandelwal et al [48] of T. viride It is a promising solution to 

control pathogens that attack the plant which causes annual losses in the global agricultural economic 

crops and as an alternative to chemical pesticides to reduce their risks and contribute to increasing 

agricultural production. T.viride is one of the most biologically used agents in the control of plant 

pathogens and an effective substance for more than 250 biocides used in India [49]. 

Table 3. Effect of biological control factors on the disease incidence and severity of root rot  

disease and some plant growth parameters under the lath house conditions. 

Plant 

high 

(cm) 

Plant Wight (g) Disease (%) 

 

Seed 

germination 

(%) 

Treatments* 

   Dry    Fresh Disease 

Severity 

Disease 

Incidence 

30.30 0.07 00.05 60.0 000.0 77.7 R3 

33.60 0.03 03.07 37.7 000.0 30.0 F2 

73.53 0.43 30.00 03.5 77.7 000.0 R3+Th 

77.30 0.73 03.03 33.0 35.3 65.3 R3+Tv 

73.67 0.43 03.33 05.0 70.0 37.7 F2+Th 

73.77 0.53 30.36 03.7 35.3 37.7 F2+Tv 

75.00 0.53 30.43 3.0 07.7 000.0 R3+Bel 

34.53 0.33 30.30 3.5 5.3 000.0 F2+ Bel 

76.53 3.00 33.77 0.0 0.0 37.7 T.v 

73.33 3.33 33.35 0.0 0.0 000.0 T.h 

75.30 0.33 33.33 0.0 0.0 000.0 Control  

0.77 0.00 0.30 3.3 07.3 07.0 L.S.D. (P 

<0.05) 

*Each number represents the rate of 3 replicates and each replicator of three plants, R3 = Rhizoctonia solani isolate 3, F2 = 

Fusarium solani isolate 2, T. harzianum = Th, Tv = T. virede, Bel= Beltanol. 

The efficacy of Trichoderma may be due to the various mechanisms required to attack pathogens and 

improve the growth of roots and plants. Including the state of mycoparasitism [15, 17]. The production 

of many antibiotics [19, 20]. Secretion of the enzymes analyzed for cell walls of their pathogenic fungi 

[21]. It also competition and speed growth to colonization of space and materials [22]. It was also 

known to stimulate induced Systemic Resistance (ISR) and the production of pathogenicity-related 

proteins (P-RP) in plants [18]. 

4. Conclusion. 

    The conclusion of this study was The presence of broad bean root rot disease caused by fungus 

Rhizoctonia solani and Fusarium solani in the all districts in the province of Babylon,  the possession 

of the biochemists Trichoderma harzianum and T. viride, which is highly antagonistic against to 

pathogenic fungi F. solani and R. solani and protection to the plants from infection by pathogenic 

fungi and increased the parameters of plant growth under the lath house conditions of. 
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