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Abstract: The aim of this study was to evaluate the efficiency of the Bokashi biofertilizer and 
some biological factors in control of fig root rot disease. A field survey was conducted in several 
orchids in three Iraqi Provinces Karbala, Babylon, and Baghdad, respectively. The results showed 
that the presence of fig root rot disease in all orchids covered by the survey with percentages of 
disease incidence ranging between 40-90%. It was found also presence two fungi accompanying 
with the symptomatic root of fig trees. Fusarium solani was the most frequent pathogenic fungus, 
followed by Rhizoctonia solani. Furthermore, the results revealed that all tested fungi isolates were 
pathogenic. Additionally, the findings of the field experiment proved the effectiveness of the two 
biological factors Penicillium cyclopium and Trichoderma harzianum and bokashi biofertilizer 
against disease pathogens.  The treatment of interaction among the bioagents P.cyclopiu and 
T.harzianum , and bokashi bio-fertilizer outperformed the rest of the tested treatments. This was 
by causing a significant reduction in the root rot incidence and severity caused by the two 
pathogenic fungi R.solani and F.solani. As well as, these biological treatments led to achieve a 
significant increase in the growth parameters that included plant height and the wet and dry weight 
of the foliage compared to the control treatment. 
Keywords: Penicillium cyclopium, Trichoderma harzianum, bokashi biofertilizer, Fig, Root rot 
diseases. 
 
1. Introduction 
The fig tree, Ficus carica L., is one of the blessed fruits that God Almighty has honored and 
mentioned in the Qur’an, referring to the honor and high value of this tree. The fig is one of the 
seasonal and deciduous Moraceae berry trees that contain more than 2000 species 1 The statistics 
of the international Food and Agriculture Organization of the United Nations indicated that the 
area planted with figs in Iraq for the year 2017 amounted to 463 hectares with a production capacity 
of 3349 tons 2 and the number of fig trees in Iraq reached 412,859 trees, and the average 
productivity of one tree reached 22.58 kg / tree, and the total production is 9.322 tons and its 
relative importance to production has reached 1.09, and the rate of change in production has 
reached 0.62. Fig fruits are characterized by their high mineral content about four times of iron 
and copper compared to fresh and dry vegetables and fruits 3 They are also rich in vitamin E and 
antioxidants such as phenols that abound in dark-colored varieties, as well as vitamin C necessary 
for iron absorption 4  
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   Figs are like other plants that are exposed to many agricultural pests, such as insects and 
pathogens endemic to the soil, which cause diseases of cuttings, plantlets, roots, wilt and others. 
The progression and success of root rot pathogens depends on the availability of the conditions of 
the epidemiological triangle, 5,6. Root rot diseases caused by some fungi are among the most 
important and widespread endemic diseases in the soil 7,8 and the amount of loss resulting from 
infection is related to a greater degree to the density of the pathogenic fungus inoculum present in 
the soil and the presence of environmental factors, sensitive hosts and planting date 9,10. As a result 
of the large number of diseases that affect plants in general, farmers have taken the method of 
control by using chemicals to avoid infection with plant diseases caused by plant pathogens, but 
we cannot consider them as a strategic solution, as their uses have led to many environmental and 
health problems for humans and animals. And the development of new pathogenic strains that are 
resistant to the effect of these pesticides 11,12  
    In recent times, attention has been focused on biological control factors through the use of 
microorganisms that are not pathogenic to plants and discouraging the work of pathogenic 
organisms in the cultivated soil without affecting the remaining groups of microorganisms 13 . 
These organisms have different mechanisms that they use. In biological control, such as 
competition for nutrients and direct parasitism on pathogens, as well as the production of 
secondary metabolites such as mycotoxins and antibiotics, and induction of systemic resistance in 
plants 14 .. Among those microorganisms used in biological control are Trichoderma spp. for its 
ability to improve Root growth and development, resistance to various environmental conditions, 
and an increase in crop yield and nutrient uptake 15 ,16 .The use of Bokashi bio-fertilizer has 
attracted the attention of many researchers, as it is a bio-fermented organic fertilizer that contains 
a large number of beneficial microorganisms that colonize the root zone, promoting growth by 
rebuilding organic matter and increasing the availability of nutrients, as well as modifying the 
properties of the soil and increasing the rate of Moisture retention and resistance to plant pathogens 
17 . The biological preparation EM-1 was used as one of the best agents used in preparing bokashi 
biofertilizer, which was used against fungal and bacterial pathogens due to the microorganisms 
contained in this preparation that compete with the pathogen and produce secondary metabolites, 
growth regulators and antifungal materials during its growth. It has a role in stimulating the 
systemic resistance of plants against many pathogens 19 .The results of adding the biological 
preparation EM-1 showed a high inhibitory activity and reduced the rate and severity of infection 
to the pathogens of seed rot and plantlet death of eggplant caused by the pathogenic fungi R. solani 
and F. solani 20 
   Due to the lack of studies related to the use of biological control agents that keep pace with 
modern agricultural directives in combating the root rot disease of the fig plant and the importance 
of this disease, the study aimed to isolate and diagnose some of the causes of fig root rot disease 
and determine its pathogenic capacity. Study of the effect of biological resistance factors 
Trichoderma, Penicillium cyclpium and bokashi bio-fertilizer, single or combined with each other, 
on resistance to the pathogens of fig root rot under laboratory and nursery conditions. 
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2. Materials and Methods  
1-2 Field survey 

     A field survey was conducted for three sites of fig-growing nurseries located in the governorates 
of Karbala, Babylon and Baghdad for the period between 10-30 of May 2021, healthy and infected 
plants were examined randomly and located within the intersection of the countries for each site, 
the plants that showed symptoms of rotting disease were taken. The (infected) roots were taken to 
the laboratory after being placed in polyethylene bags. The samples were learned and kept in the 
refrigerator at a temperature of up to 4 °C for the purpose of isolation from each site on the second 
day of collection and according to the number of infected plants and based on the symptoms that 
included root rot, wilting and yellowing of leaves, stunting and weakness Plant growth and the 
percentage of infection, and the severity of infection for the vegetative total were extracted 
according to the pathological evidence consisting of six degrees, as follows: 1-0 No phenotypic 
injury 2- More than 0-10% 3- More than 10-25% 4- More than 25- 50% 5- More than 50-75% 6- 
More than 75-100 of root were colored and rotten%. 
% Disease incidence = (Number of infected plantlets\Total number of total plantlets) × 100. 
The percentage of severity according to 21 was calculated as follows: Severity (%) = ((Plants in 1 
degree ×1+… Plants in 6 degree ×6)/ all plants ×6) ×100%. 
2.2   Isolation and identification of fungi accompanying the roots of fig plantlets infected with 
root rot disease : 
   The process of isolation was carried out from each of the samples taken from the infected roots 
of fig plantlets, which showed symptoms of infection on the day following the survey process. 
Then it was sterilized by immersing it in a solution of sodium hypochlorate (minor) 1% free 
chlorine for two minutes, then washed with sterile distilled water for a period ranging between 2-
3 minutes, then the water was removed using sterile filter paper and 4 of the pieces were then 
transferred by sterile forceps to Petri dishes (Lahuf et al.,2018). With a diameter of 9 cm, it contains 
a culture medium of potato dextrose agar (a liter of distilled water + 40 gm of potato dextrose agar, 
Potato Dixtrose Agar (PDA) added to it a Tetracycline antibiotic at a concentration of 250 mg/liter 
after sterilization of the medium with an autoclave device, the dishes were incubated at a 
temperature of 25±1 °C For a period of three days, the different fungi were purified and examined 
under the compound microscope, and the genera and species were diagnosed with the help of Dr. 
Ahed Abd Ali, and based on the approved taxonomic keys 22. The percentage of appearance of the 
studied fungi was calculated according to the following equation: 
%** repeat the fungus in the sample = (The number of fungi appeared in dishes\Total number of 
pieces used in the sample) x 100. 

3-2  Detection of pathogenic isolates of Fusarim solani and Rhizoctonia solani using cabbage 
seeds on Water Agar media 
     The pathogenicity of three isolates of F. solani and three isolates of R. solani was tested 
according to the method of 23 Petri dishes with a diameter of nine cm were prepared and sterilized 
with an osmosis device for 20 minutes and supplemented with the antibiotic Tetracycline at a 
concentration of 250 mg/L, and after solidification of the medium The plates were inoculated in 
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the center with a 0.5 cm drop disc taken from near the edges of the colony of F. solani and R. 
solani. At five days of age, the plates were incubated at a temperature of 25 ± 1 °C for three days 
after which the seeds were sown (pre-tested for germination) sterilized surface with sodium 
hypochlorite solution (1% free chlorine) and in a circular motion near the edge of the used plate 
and at a rate of 10 seeds per plate. Three plates were used for each isolate used as replicates, in 
addition to the comparison treatment without pathogenic fungi. The plates were placed in the 
incubator at a temperature of 25 ± 1 °C. Then the results were taken after Seven days, calculating 
the percentage of germination and according to the following equation: 
% Germination = (Number of seeds grown / Total number of seeds) ×100. 
2-4  Activate the Effective microorganism preparation EM1 
The biological preparation EM1 was obtained from University of Al-Qadisiyah / College of 
Agriculture in a plastic bottle of 1 liter. 90:5:5 (water : EM1: molasses:) Dissolve the molasses 
well with warm sterile water, then add EM1 solution to it and mix well, and then put it in a warm 
and dark place away from sunlight for two weeks, during which time the package was opened from 
the time to another in order for the gas formed to escape until a layer of precipitate is formed at 
the end of the package 24 

   5-2 Preparation of Bokashi biofertilizer 
       Bokashi is a Japanese word meaning organic fertilizer fermented by the action of EM1 
solution. The preparation was made from the following materials:1-Wheat bran 2-  rice husks 3-
Livestock waste (sheep) 4- A solution consisting of EM1: molasses: water (5:5: 90).  The materials 
were mixed in the same weight ratios and the mixture (the prepared as in paragraph 2-4) was 
homogeneously placed on a piece of thick plastic or nylon. A pre-activated EM1 solution was 
added with continuous stirring to reach a moisture content of about 40-30%, and then the mixture 
was placed in a black nylon bag and pressed Well until the bag is full, close tightly and put in 
another bag and close well to ensure that no air enters the mixture. The bags were left closed for a 
month in a warm and dark place away from sunlight in order to increase the speed of 
decomposition and placed in a tightly closed plastic barrel. After the month, the bags were opened 
and no growths were observed. White color on the surface of the mixture and the emission of a 
distinctive smell and the disappearance of the foul smell of animal waste, which means that the 
compost is ready for use 24 

   6-2 Effectiveness of Pencillium cyclopium, Trichoderm harzianum and Bokashi biofertilizer 
in controlling the pathogens of fig root rot in some growth parameters under nursery 
conditions 
      This experiment was carried out under the conditions of the nursery in the district of Al-
Hussainiya / Karbala for the agricultural season 2021-2022, using plastic pots with a capacity of 5 
kg. The pots were arranged equally according to the treatments used and with three replications 
for each treatment. Fungal inoculum and bokashi biofertilizer were added according to the 
transactions that included the following  :1- The pathogenic fungus 1-Fusarum solani (Fus) alone 
2- Fus + bokashi fertilizer(Bok) 3- Fus + Penicillium (Pi). 4- Fus + Trichoderma (Th). 5- Fus + Pi 
+ Th . 6-Fus + Th + Bok. 7-Fus + Pen + Bok. 8-Fus + Th + Bok + Pi. 9- Fus+The chemical 
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pesticide (Beltanol). 10-18  The above treatments were repeated with the replacement of the 
pathogenic fungus by the fungus Rhizoctonia solani (Rhiz). 19- control (plant without any 
addition).  20. Bok alone. 21-Pi. 22-Th. 23- Pi +Th.  24- Pi + Bok. 25-Pi + Bok. 26- Bok + Th + 
Pi.   The fungi inoculum was prepared according to the method of 25 using the seeds of local millet 
Panicm milliaceum. Inoculum of pathogenic fungi loaded on millet seeds were added at a rate of 
1% (weight / weight). The chemical pesticide Beltanol was added at a concentration of 1 ml / liter 
to some of the used treatments and on the same day of adding fungal inoculum and the used 
fertilizer, the experiment plantlets were watered as needed and then the experiment was moved 
from a place The initial work (Al-Hussainiya District / Holy Karbala) to the Mussaib Technical 
College  .The percentage of the severity of the infestation was calculated according to the equation 
mentioned in the paragraph 2-1, and the fresh and dry weight and the length of the shoot length of 
the fig plant were calculated after 4 months from the implementation of the experiment. 
3. Results and Discussion 
3-1 Field Survey 
  The results of the field survey (Table 1), which was conducted for several nurseries for three 
regions Karbala, Babylon, Baghdad respectively, showed the presence of the root rot disease of 
fig plantlets in all areas covered by the survey with percentages of infection ranging between 40-
90%, and the highest percentage of infection was recorded In the Hussainiya and Bani Muslim 
nurseries for the Karbala and Babylon areas, where it reached 90%, followed by the Al-Kifl and 
Al-Grayat nurseries for the areas of Babylon and Baghdad, which amounted to 80%, and the 
highest severity of infection was found in the Hussainiya and Bani Muslim nurseries with 80% 
and 60% respectively, while the lowest percentage of infection was It was recorded in Babylon 
(Al Siahi) as it reached 40%, and the least severity of the infection appeared in the nurseries of (Al 
Siahi, Al-Qurayat, and Al-Jazeera) it was recorded at 20%, and the reason for the spread of the 
disease in these areas is attributed to the contamination of agricultural soils with root rot causes or 
the cultivation of other varieties dating back to The same family in those nurseries or the repeated 
use of contaminated soil in the cultivation of fig plantlets and fruit trees sensitive to infection, 
which led to the accumulation of pathogenic fungi pollen, especially sclerotia, which remain for a 
long time in the soil, and the appropriate environmental conditions, especially high and low 
temperatures, is a key factor in disease progression 26. Or it is due to the fact that it was the first 
time that it was planted with figs, and the reason is due to the different locations of the fields 
covered by the field survey. It is known that environmental factors such as heat and humidity have 
a significant impact on increasing the mushroom pollen as well as increasing the pathogenicity of 
fungi. 
Table 1. Percentage of infection and severity of root rot disease of fig plantlets for the 
agricultural season 2020-2021. 

Region Disease induce 
(%) 

Severity (%) 

Karbala / Hussainiya 90 80 
Karbala / Hussainiya 60 40 
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Karbala / Khan Al-Nass 70 40 
Babylon / Al-Kifl 80 40 
Babylon / Al Siahi 40 20 
Babylon / Bani Muslim 90 60 
Baghdad- Al-Grayat 80 20 
Baghdad- Al-tajeiat 60 04  
Baghdad-Al-Jazeera 50 20 

 
3-2 Isolation and identification of fungi accompanying the roots of infected fig plantlets 
  It was found through microscopic examinations of the fungal growths that appeared through 
planting the infected plant pieces on the PDA medium (table 2, Figure, 1)and the presence of types 
of fungi accompanying the roots of fig plantlets. The fungus F. solani was the most frequent type 
of pathogenic fungus, as its rate of appearance reached between 56.5% and the highest percentage 
of its appearance reached 34.5%. It was followed by the fungus R.solani with an appearance rate 
of 30.7%, and the highest percentage of its appearance was 47%. The results of the diagnosis 
showed the presence of many fungi accompanying the roots of fig plantlets, such as Penicillium 
spp. T. harzianum, Aspergillus nigeria, Alternaria alternate, Sclerotia sclerotium, 
Helminthosporium sp, Botrytis sp. and Cladosporium tenuissimum. These results are in agreement 
with what 28 found that F. solani and R. solani were among the most frequent pathogenic fungi 
found in samples of pepper plantlets infected with root rot disease . 
 
 Table 2. Fungi accompanying the roots of infected fig plantlets, their locations and their 
frequency in samples 
 
 
 
 
 
 
 
 

Fungus No. Samples 
Fungi Appearance rate (%) 

High ratio of 
appearance  

Appearance 
rate (%) 

Fusarium solani 1-9  56.5 34.3 
Pencillium cyclopium 1 ,6 ,5 ,7  15.2 5.2 
Rhizoctonia solani Kuhn 1-9  47 30.7 
Alternaria alternata 6,4,3 28.5 9.4 
Stemphylium sp 4,1 5.7 3.4 
Aspergillus niger 7,5,4,2,1 13.8 3.1 
Botrytis sp 6,2 5.6 3.7 
Cladosporium tenuissimum 1 2.5 2.1 
Helminthosporium sp 6,2,1 5.2 2.6 
Sclerotia sclerotium 4 ,3,1  3.5 2.5 
Trichoderma harzianum Rifai 7,5 ,1  13.8 2.3 
Fusarium oxysporum 4,1 1.4 1.10 
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Figure  (1) A: A culture of Fusarium solani isolated from the roots of fig plantlets on PDA medium. 
B: Macroconidia and Microconidia of F. solani under a light microscope X40. 
3-3 Testing the pathogenicity of isolates of the pathogenic fungi Fusarium solani and 
Rhizoctoni solani using cabbage seeds on Water Agar medium 
       The results of (Table 3) showed that all tested fungi isolates induced a significant reduction in 
the percentage of germination of cabbage seeds compared to the control treatment in which the 
percentage of seed germination reached 96.67%. %. Two isolates of Fusarium solani Fus1, Fus6, 
recorded a percentage of 16.67% germination, while the percentages of germination for the rest of 
the isolates ranged between 40.00, 23.33%, and the results indicated that all tested isolates of the 
fungus R. solani . The isolates varied among themselves in reducing the percentage of germination, 
where the isolate (Rh1) outperformed which reached 10.00%, followed by isolate Rh6 which had 
a germination rate of 13.33% while the percentages of germination in the rest of the isolates ranged 
between 36.67, 23.33% . 
Table 3. Detection of pathogenic isolates of Fusarium solani and Rhizoctoni solani using 
cabbage seeds on PDA medium 
No. Region Isolates No. germinated 

seeds 
Germination (%) 

control 9 96.67 
 Karbala / Hussainiya Fus1 2 16.67 
 Karbala / Hussainiya Fus2 4 40.00 
 Karbala / Khan Al-Nass Fus3 2 23.33 
 Babylon / Al-Kifl Fus4 3 26.67 
 Babylon / Al Siahi Fus5 3 26.67 
 Babylon / Bani Muslim Fus6 1 13.33 
 Baghdad- Al-Grayat Fus7 2 23.33 
 Baghdad- Al-tajeiat Fus8 2 16.67 
 Baghdad-Al-Jazeera Fus9 4 36.67 
 Karbala / Hussainiya Rh1 1 10.00 
 Karbala / Hussainiya Rh2 4 36.67 
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 Karbala / Khan Al-Nass Rh3 2 23.33 
 Babylon / Al-Kifl Rh4 3 26.67 
 Babylon / Al Siahi Rh5 3 26.67 
 Babylon / Bani Muslim Rh6 1 13.33 
 Baghdad- Al-Grayat Rh7 3 26.67 
 Baghdad- Al-tajeiat Rh8 3 26.67 
 Baghdad-Al-Jazeera Rh9 3 33.33 
L.S.D0.05 - 3.50 

Each number in the table represents an average of three replicates, Fus = Fusarium solani , Rh = 
Rhizoctonia solani , The number near the isolate symbol represents the isolate number 
    The reason for the variation of isolates in influencing the percentage of germination of cabbage 
seeds may be due to the difference in isolates in their ability to secrete pectin- and cellulose-
dissolving enzymes, phosphatas pectinase, lyasepectin and cellulase in the early stages of 
infection, and these enzymes play a role in penetrating the host and in its pathogenicity to the 
fungus, or due to genetic variation. Among the fungi isolates collected from different regions. 
From the results of this test, the two isolates that reduce the germination of cabbage seeds, which 
are Fus6, Rh1 isolates, were selected for subsequent tests. 
3-4 Effect of Pencillium cycloplum, Trichoderma harzianum and bokashi biofertilizer on the 
percentage of severity of fig root rot disease caused by Fusarium solani and Rhizoctonia 
solani under nursery conditions 
       The results of the field experiment (Table 4) showed that all treatments used in the experiment, 
which included the biological resistance factors P.cyclopium and T.harzianum and bokashi 
biofertilizer, single or overlapping with each other under nursery conditions, caused a significant 
reduction in the percentage of infection severity of fig root rot disease compared to with the 
pathogenic fungus treatment alone, the interaction between the bio-fungi P.cyclopiu and 
T.harzianum and bokashi bio-fertilizer outperformed the rest of the tested treatments, as it caused 
a significant and significant reduction in the severity of infection with the two pathogenic fungi 
R.solani and F.solani, and it was 20.00, 13.3%, respectively. Followed by the interaction treatment 
of the biological control fungus T.harzianum and bokashi fertilizer, which amounted to 26.7,30.0 
%. By causing a significant reduction in the percentage of infection severity, which amounted to 
33.3% for both fungi, compared to the treatment of the pathogenic fungus R.solani and F.solani 
alone, which amounted to 80. 0,86.7%. The appearance of the symptoms of root rot is caused by 
the attack of the fungal hyphae of the pathogen by direct penetration into the tissue and the 
extension of those filaments between the cells of the cortex or inside it sometimes, causing the 
tissues to become brown in color. Plants and their rotting and consequently poor absorption of 
nutrients and reduced plant growth 29,30  
   The results showed the efficiency of bokashi bio-fertilizer and the bio-fungi P.cyclopium 
T.harzianum in achieving a significant increase in the growth parameters of the plant represented 
by the plant height and the fresh and dry weight of the vegetative group compared to the control 
treatment with the pathogenic fungi R.solani and F.solani alone. The interaction treatment between 



 
 
 

5093 
 

Ann. For. Res. 65(1): 5085-5096, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

The biological fungi, P.cyclopium, T.harzianum and the bokashi bio fertilizer added to the soil 
significantly outperformed and a clear increase in plant heights, reaching 138.00 cm, which 
indicates the compatibility between the bio fungi and the bokashi bio fertilizer. 
 
Table 4. Evaluation of the efficiency of bokashi biofertilizer, biological agents in the severity 
of infection with the pathogenic fungi Fusarium solani and Rhizoctonia solani and some 
parameters of plant growth under nursery conditions 

No. 
 

Treatments Disease 
severity % 

Length of 
plant (cm) 

Wet 
weight 
(g) 

Dry 
weight 
(g) 

1 (Fus) alone 80.0 50.54 56.94 14.44 
2 Fus + Bok 46.7 88.67 89.14 22.28 
3 Fus+Pi 66.7 75.10 75.98 18.66 
4 Fus+Th 53.3 75.67 80.53 20.87 
5 Fus+Th+Pi 33.3 89.33 83.78 21.19 
6 Bok +Fus+Th 26.7 121.33 91.33 23.68 
7 Bok   + Fus+Pi 33.3 118.67 89.59 22.32 
8 Bok  +   Fus+Pi+Th 13.3 137.33 94.85 24.47 
9 Fus+Bel 6.7 71.33 73.85 18.46 
10 (Rh) alone 86.7 43.00 53.42 13.35 
11 Rh + Bok 33.3 88.67 86.19 21.54 
12 Rh+Pi 46.7 71.33 73.49 .3718  
13 Rh+Th 53.3 75.67 78.01 19.42 
14 Rh+Th+Pi 36.2 83.67 76.40 20.09 
15 Bok +Rh+Th 36.0 122.33 90.19 21.10 
16 Bok   + Rh+Pi 33.3 111.33 86.79 20.69 
17 Bok  +   Rh+Pi+Th 20.0 137.67 93.94 23.45 
18 Rh+Bel 6.7 68.00 70.55 17.63 
19 Control 6.7 73.33 74.04 19.25 
20 Bok 0 95.00 92.33 24.99 
21 Pi 0 88.33 83.75 22.94 
22 Th 0 91.67 86.30 23.57 
23 Th+Pi 0 102.00 89.47 24.68 
24 Bok +  Pi 0 132.29 94.26 25.29 
25 Th + Bok 0 133.34 95.94 25.87 
26 Bok   Th + Pi + 0 138.00 97.44 27.30 
- L.S.D 4.92 0.05 1.14 520.  
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*  Each number in the table represents an average of three replicates, Fus = Fusarium solani, Rh = 
Rhizoctonia solani, Th = Trichoderma harzianum, Pi = Pencillium cycloplum.Bok= bokashi bio-
fertilizer.   
     These results are consistent with the findings of 20 that bokashi biofertilizer has caused a 
significant and significant increase in plant height, and this increase, whether the treatments were 
single or overlapping with each other, ranged between 28.00-28.67 cm, and this indicates the high 
efficiency of bokashi biofertilizer, either. The interactions of the biological fungi P.cyclopium and 
T.harzianum with the biofertilizer achieved a significant increase in the studied growth parameters 
of fig plantlets, which reached 132.29 and 133.33 cm in length. As for the treatment of adding 
bokashi alone, it amounted to 130.00 cm, and this ratio is considered good when compared with 
the control treatment (without addition). The Beltanol treatment of soil contaminated with the 
pathogenic fungus inoculum achieved a clear increase in the length of the plantlet treatments, 
which amounted to 68.00 and 71.33 cm compared to the comparison treatment, which amounted 
to 73.33 cm. The results showed that all treatments achieved a significant significant increase in 
the fresh weight of the vegetative group compared to the comparison treatment of the pathogenic 
fungi R.solani and F.solani alone. The highest result was recorded as a result of the interaction of 
the biological fungi and bokashi fertilizer, as the fresh weight reached 97.44g, which reflects its 
inhibitory efficiency and its ability to resist pathogens. pathogenicity and provide good protection 
for fig plantlets from infection with these fungi. The results of the experiment showed that all 
treatments used in the field experiment, which included the biological factors P.cyclopium and 
T.harzianum and bokashi biofertilizer overlapping with each other, contributed to a significant and 
noticeable increase in dry weight of 27.30 g, while the interaction treatment between the biological 
fungi P.cyclopium and T. harzianum and bio-fertilizer with the presence of the pathogen 
significantly increased the dry weights of those treatments, which amounted to 24.47, 23.45g. The 
results also showed the efficiency of bokashi fertilizer alone or overlapping with the biological 
control agents P.cyclopium and T.harzianum without adding pathogenic fungi in increasing the 
dry weight of plant Figs significantly  
and with significant superiority for the interaction treatment between bokashi fertilizer and the 
fungus P.cyclopium and T.harzianum, whose dry weight was 25.87, 25.29, 24.99 compared to the 
comparison treatment without any addition, which had a dry weight of 19.25 g. These results 
agreed with what was found by 20 in the superiority of T.harzianum and bokashi biofertilizer in 
growth indicators of eggplant plantlets represented by plant length and fresh and dry weight 
compared to the control treatment (without adding pathogenic fungi), and this contributed to 
providing protection for fig plantlets from Infection with pathogens, and then caused a percentage 
reduction in the severity of infection with root rot disease of fig plantlets, and a significant increase 
in some of the growth and plant parameters. The biological resistance factors provided great 
protection for the plant from infection with pathogens. 
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Conclusions 
  In the current study the of bokashi bio-fertilizer and the bio-fungi P.cyclopium, T.harzianum 
demonstrated their inhibitory activity in decrease the incidence and severity of root rot disease and 
a significant increase in the growth parameters of the plant. 
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