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1..Introduction 

  The plant is an evergreen plant, where it is descended from the family and has economic 

importance in the production of wood in addition to the aesthetic area where it can be raised on 

geometric forms for the work of fences, fenders and labyrinths, as well as withstand high 

temperatures and humidity. It is a plant that enters joy in the soul when it is planted at the 

entrance to the house, but it is sensitive to sunlight and high temperature when pruning, so it gets 

sun blisters, which leads to injuries and falling leaves. Ficus plants suffer from a number of insect, 

bacterial and fungal pests, the latter being the most economically harmful because it leads to the 

death of the plant or the loss of part of it, which reduces its beauty and the destructive fungi of 
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ABSTRACT 

 
The experiment was carried out in Salah El-Din Governorate to isolate and 

diagnose Hendersonula torulidea Nattrass on Ficus sp for the first recording, 

which causes Hendersonian branches wilt disease and study some biological 

methods to control it. The isolates were taken from several areas of Salah al-Din 

Governorate, including Samarra farms, Balad, the city of Dhuluiya and Samarra 

University.  Diagnosed by phenotypic methods under the microscope and colony 

shape, the isolates did not show a significant variation in the daily growth rate 

and dimensions in the dish containing Potato dextrose agar (PDA). The results of 

pathological tests showed that isolates taken from different regions of Salah El-

Din Governorate showed a significant increase in the severity of infection on the 

studied plant Ficus sp. It ranged between 74 and 82%, and the comparison 

treatment did not record any percentage, and the trees planted alone recorded a 

higher percentage than the trees that were planted separately. Mixed if it reached 

57 and 26%, respectively, and in the biological resistance experiment, the two 

biological resistance factors Tricoderma harzianum and Bacillus subtilis showed 

a high efficiency in reducing the infection of this disease to 25 and 40%, 

respectively, while the infection of the comparison treatment represented by the 

pathogenic fungus was 95%. The experiment proved that plants treated with 

biological resistance factors T. h and B. s experienced a significant increase in 

vegetative dry weight of 5.6 3.03 g, respectively, but the comparison treatment 

was 1.40 g. 
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this wealth is the Hendersonula torulidea H.T. In the field visits, I decided to conduct this 

research and through microscopic examination and review of the sources found that the fungus  

has not been studied before and has not been registered on Ficus in Iraq. In Iran, it has been 

studied in detail on the Phyx plant and the study was environmental physiological (19), (13). The 

disease was first recorded globally in Egypt in 1933 on the walnut trees (20) In Iraq, several 

studies have been conducted on the registration of the disease on different families such as grapes 

(20) and apples (6), (2), plant juniper in Nineveh. For the first time, the susceptibility of fungi to 

the production of toxic compounds was detected in agricultural media. The toxins have been 

isolated, diagnosed and their mechanism of effect (6). The first two types of toxins affect 

chlorophyll by holding the magnesium ion, and the second works to block the vasculature. The 

absence of research on this fungus and its resistance, the study aimed to find the best ways to 

establish it using some biological control factors. In order to preserve the environment the most 

important is to keep the pesticide residue on the fruits because it is very mature and at a time 

when the decay of pesticides may be slow to fade because they bloom in winter and ripen in the 

spring. 

 

2. Materials and methods of work 

2-1 Disease Scan: 

The survey was conducted in a number of cultivated areas in Saladin (Samarra - Samarra 

University, Balad - Dhuluiya). The areas where the plants were planted were observed. The 

symptoms were observed. (3) Symptoms include wilting of the leaves and a brown to black area 

under the foreskin with ulcers and death to branches Samples were collected in the infected trees. 

The models were placed in nylon bags and fixed with date data collection and percentage of the 

injury were transferred to the laboratory, and codes were given are(Samarra farms, Balad, the city 

of Dhuluiya and Samarra University ( BD, SB) 

 

 

Figure (1) Symptoms of Henderson wilt 
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Figure (2) Signs of the pathogen on the tree branch 

 

. 

2-2 Insulation and diagnosis: 

 Three samples were collected from the Ficus plant for direct inspection. The plant parts were cut 

into small pieces of 0.5-0.25 cm, washed with running water for half an hour and sterilized by 

immersing them for 2 minutes in 1% sodium hypochlorite solution and then washed with sterile 

distilled water. Three pieces were grown in each 9-cm-diameter container, each 20 cm 3 of the 

Potato Dextride Agar (PDA) medium medium, supplemented with 50 mg / L with 25-dish / 

streolomycin sulfate. The dishes were incubated at (27-25 m) for five days after isolating the 

isolates and performed the diagnosis using the classification key prepared by (5). 

2-3 Test the pathogenesis of fungi 

 The test was carried out according to method (10) by selecting branches of the non-infected Ficus 

plant with length of 15 cm and diameter 3-5 cm. It was 1 cm long and 2 mm deep. It was 

contaminated with a vaccine from the colony of fungi at 5 days and by 3 branches x 3 bis. And 

the results were calculated by calculating the average increase in the length of ulceration in the 

branch and the stiffness of the leaves after 72 hours of contamination. The experiment was 

designed according to the full design and the disease was monitored for 30 days of vaccination. 

Duration of the evaluation of the efficiency of some biological factors in reducing the injury of 

the Ficus plant infected with fungus Hendersonula toruloidea under the conditions of the plastic 

house: The results were calculated by calculating the average increase in the length of branching. 

The experiment was carried out in one of the greenhouses in a nursery in the city of Samarra by 

taking two year old seedlings planted in 25 cm and 2 kg of soil planted with sterile soil. The 

experiment included four replicates, as follows: 

 .Individually isolating Hendersonula toruloida.1-  
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 .2- Isolation of Hendersonula toruloidea + Biofruit Trichoderma harzianum 

(Biodegradability was obtained from the laboratories of the Ministry of Science and Technology). 

The antibiotic resistance against the fungus was tested using the double implant method and gave 

us the highest antibody (11). 

 .Heter sonula toruloida + bacterial Bacillus subtilis.3-  

)Bacteria were also isolated from the laboratories of the Ministry of Science and Technology) and 

are classified as (4). 

The highest fungal inhibitor was determined according to 14 

 .Treatment of comparison is not treated with any living organism.4-  

Vaccines were added as follows: 

The tortuloidea H. vaccine was added to a three-dish suspension filled with fungus and was mixed 

well after the addition of sterile distilled water to a 2-liter volume, mixed with a mixing device, 

the plants were fertilized and washed according to Wilson's method. fungi  T. harzianum was 

added in suspension form 4 × 610 pg / mL (The conidial suspension was prepared after the 

growth of the fungus in the dish was completed. 10 ml of distilled water was added to it, then 1 

ml of the suspension was taken to a tube containing 1 ml of distilled water until it reached a 

dilution 6
10

 ) with vegetative total and watering plants. 16 B. subtilis vaccine was added with 7.5 

ml of bacterial suspension taken from a 3 day old farm (20) at a concentration of 5 × 910 (colony 

formation unit / ml). 

The experiment was designed according to the RCBD design, with three replications 

 

 

3. Results and discussion 

3-1 Percentage of branch wilt disease on trees: 

 

Table (1) Percentage of branch wilt disease for surveyed areas: 

Region Ficus plants Individual farming Ficus plants Mixed farming 

Samarra 
Samarra 

university 
55 27 

Balad Dhulo'aia 57 26 

 

   The results of the first table showed a difference in the severity of infection between plants 

grown alone from plants in mixed cultivation. The severity of infection in mixed cultivated areas 
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at the University of Samarra reached 55%, followed by fields in the city of Samarra, while in 

Balad city in monoculture it was less infected, as it reached 26%. This decrease may be due to 

service, fertilization and irrigation, as well as avoid direct exposure to sunlight and environmental 

stress factors. Therefore, we observe the lack of cracks in the branches and increase their 

resistance to fungi. (1  (  

3-2 Insulation and diagnosis 

The results of isolation from the branches and branches of the host (Ficus) in the direct way from 

under the skin, there are indicators based on the growth and form H. Torulodea, where they 

appeared under the microscope series of branches of articulated spores in brown color. The 

colonies appear in white gray and then darken to the dark green. Over time, the color becomes 

black as a result of its transformation into spores. The growth appears in a single way, and this is 

similar to that of H. troulodea. Installed by (9) and (17). The isolated fungus showed a pathogenic 

ability to the branches and leaves of the ficus plants affected by the wilt of the generative 

branches when developing on the middle of the PDA in its mystic and light cotton and transparent 

color, which quickly turns into olive color then dark black. 

The diameter of the colony was 9 cm after 5 days of incubation at 1 + 29 ° C and microscopic 

examination. It was explained that the fungal spores of the fungus consisted of daring the innate 

isolation into the multiple-cell arthrospore cells. 

 

The colony appeared in the first days with a light cotton appearance and a color close to 

transparent, then turning to dark olive then black. The fungus appears under the microscope in the 

form of conidia chains linked to each other, multiplying by fragmentation into multi-septal cells 

2.5-9 x 3.5 µm These qualities are very similar to what was proven by the scientists ( Hunter and 

Barnett, 1972) So are the two scientists /(Dyko and Sutton, 1989) (19) ; (8)  
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Figure (3) The colony is shown in dark olive color 

 

 

Figure (4) The colony appears in black after 3 weeks 

 

After the industrial infection of the branches of the plant healthy 60 days showed isolated isolates 

the ability of parasitic fungi of the branches and showed symptoms of wilting branches and 

ulceration accompanied by a dark color of the infected tissue with dry dandruff and ease of 

disintegration and these symptoms match the symptoms of the fungus H. troulodea. This confirms 

what has been stated. 

The results of the isolating of the samples of cultivated areas (Balad) and (Samarra) showed the 

presence of one fungus that appeared in all the 100% pieces. They all grew on the same plant 

medium at approximately speed and type and the fungal thread as well as Conidia spores as well 

as fragmentation into cells Multiple Arthrospore barriers. 

3-3 Pathogenicity tests 

 

Table (2) Effect of H. fungi on the growth of Ficus after 45 days of infection 

% Severity of infection Trearment type 

82 class S   / samarra   / UOS 

74 class  B   / balad   / Dhulo'aia 

0.0 comparison 

17 LSD  ( 5)%) 

. 

The study showed that there were no significant differences at the level of error 0.05 in the 

disease susceptibility of isolates tested. The severity of the isolates was SB, 82% and B.D, 74% 
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respectively, while the severity of the infection was 0.0%. Based on the length and color of the 

ulcers and the wood we can say that there is no specialization for the infection of mushrooms and 

this is due to the possession of fungus wide family extent The data of this study in accordance 

with the reference to both (19) and (21) 

3-4 Evaluation of the efficiency of biocontrol agents  

Table (3) The effect of biological resistance factors on the rate of infection with pathogenic fungi 

Factors  infection rate% 

T. harizainum+ H. toruloidea 25 

B subtilis  40 

control 90 

LSD  ( 5)%) 12 

 

he results of table 3 of this study showed that the biological resistance treatments provided good 

protection for the fungus plants of the fungus H torulidea. And significantly reduced p <0.05) in 

the severity of the disease of the branches of the Hendrini branch compared to the treatment of the 

comparison under the conditions of the plastic house compared to the comparison treatment 

contaminated with isolating fungus DT (isolated isolation) alone. The use of T. harizianum with 

the presence of H. toruloidea  and B. subtilis with H. toruloidea  reduced the severity of the 

infection to 25% and 40% respectively. while the severity of infection with the fungal infection 

was 90%. This result was identical and proved the effectiveness of the fungus against many fungi 

as stated (23 - 25 and 26). Where the fungus T. harzianum is a colony around the roots, which 

works to increase the size of the root total and increase its hardness and mechanisms of action of 

fungus is parasitism and antibiotic 27, and also caused B. subtilis bacteria significantly reduced 

the severity of infection and the presence of fungus to 10% What he found (3) of these efficacy on 

pathogenic fungi and on different crops. 

The efficacy of these bacteria may have been due to their ability to compete with pathogenic fungi 

for food and root secretions, thus making the environment unsuitable for the disease through the 

release of antibiotics such as Bacilin and Bacilomycin, which decomposes and determines the 

cytoplasmic filaments. 

Table (4) Effect of different treatments on dry vegetative weight 

The increase in the dry weight of the vegetative part Experience factors 

5.6 g T. harzianum 

3.03g  B. subtilis 

1.3g Cntrol 

0.6g LSD  ( 5)%) 
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The results of Table 4 showed that biogas treated dry weight of vegetative group with pathogenic 

T .harizianum was 5.6 g / plant whereas all the dry weight of the vegetative group in the treated 

pollutant was isolated by the fungus extended by 1.3 g / plant. These results confirm that (2) (1) 

of the biological control agents' ability to improve plant growth standards. 
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