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Abstract: This study aimed to identify the fungal pathogen responsible for cucumber root rot
disease in Babylon province and to study the biological management of this disease. The roots of
diseased cucumber plants were used to isolate the fungus Rhizoctonia solani. where the
pathogenicity tests were conducted for twelve isolates on the Cabbage seeds. Each isolate showed
its high pathogenicity in inhibiting the germination of Cabbage seeds. Then, pathogenicity tests
were conducted for the strongest four pathogenic isolates in infecting cucumber plants, namely
R.s11, R.s10, R.s7, and R.s5. Moreover, the antagonistic potential of Bacillus subtilius was likewise
tested, and the fungus Trichoderma harzianum and Penicillium gresiofulvum with the pathogenic
fungus R.solani, The study findings showed that inhibition percentage was 100%, 92%, and 90%,
respectively. Finally, the lath house The results demonstrated how well biological control methods
inhibited the harmful fungus R.solani.

Key points: Rhizoctonia solani, Trichoderma harzianum, Bacillus subtilius, Penicillium
gresiofulvum.

Introduction

Cucumis sativus L. is a summer vegetable crop that is a member of the Cucurbitaceae family of
plants. In addition to being one of the key crops in protected agriculture, this crop is cultivated in
Iraq in the spring and fall. The fruits have a high water content (estimated at 95.1%), and each 100 g
of cucumbers has 15 calories, 0.9 g of protein, and 3.4 g of carbs. Additionally, according to (1,2),
there are 25 mg of calcium, 27 mg of phosphorous, 1.1 mg of iron, 160 mg of potassium, 250 IU of
vitamin A, and 11 mg of ascorbic acid. Cucumbers are exposed to a range of significant plant
diseases, and one of the most important diseases that have spread in recent years widely and
dangerously in homes and protected fields is Root Rot disease and wilt of infected plants. Root
diseases are complex plant diseases, because their causes are found in the soil, which contains
organisms that control it, and they have overlapping relationships with it and the surrounding
environment. Problem of root rot diseases is one of the serious problems facing crops, especially
vegetables at the global level, and what increases its danger is that it grows far from the human
perspective, and many of them has a diverse family group. They have a lot of the ability to resist
unsuitable environmental conditions and can stay in the soil and plant residues for a long time.
Cucumbers are infected with many root diseases caused by soil fungi such as Fusarium, Pythium,
Rhizoctonia, and Phytophthora (3,4) indicated the effectiveness of biological resistance components
in controlling root rot causes. However, the importance of the fungus harzianum.T was a biological
control element because it possesses a number of mechanisms, including mycoparasitism,
competition, antibiosis, induced resistance, and inactivation of pathogen enzymes. It also works to
increase the availability of the elements for the plant, increase the plant's tolerance to environmental
stress conditions, and decompose complex organic materials into simple components that are easily
absorbed from the plant. Numerous investigations demonstrated that the fungus Trichoderma
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qualified to producing a wide range of antibiotics, including Emodiu Chrysophancol, Pachybas,
Gliotoxin, Trichodermol, and Trichodermin. These antibiotics inhibit the development of several
fungal diseases, including R. solani and Fusarium. It also helps to create a strong root that can
withstand drought. Plant hormones like IAA can be produced by the fungus. The fungus
T.harzianum produces the enzymes B.glucanese, Chitinase, Protease, and Xylanase in the culture
medium. (5,6) concluded that the biological resistance fungus Penicillium gresiofulvum reduced the
disease severity of pear seedlings infected with the fungus F. solani that causes pear wilt disease and
its deterioration to 8.33%. In comparison, the disease severity was 22.91% in the control treatment,
which led to an increase in root and shoot weight and length of pear seedlings. B. subtilis bacteria
also works to produce effective antibiotics against plant pathogenic fungi such as Bacilin,
Bacitracin, Subtiline, Subtenolin, and Bacillomycin. It works likewise with these antipoetic to
control fungal pathogens, it is the induction of plant resistance through contact between the plant
and the non-pathogenic microorganism of the plant. Then, it induces the plant to increase its
resistance to diseases without changing the plant’s genes and may induce some chemicals such as
salicylic acid, (7,8). In the same field, (9,10) found the high activity of B. subtilis bacteria in
inhibiting soil fungi that include F.oxysporum and R. solani that cause cucurbit diseases. Finally,
(11) indicated the high activity of B. subtilis bacteria in inhibiting R. solani that cause Pepper root
rot disease.

Materials and methods :
Isolation of the fungus Rhizoctonia solani from the diseased cucumber plants' roots

To get rid of all the plankton and contaminants on the surface of the roots, the fungus was separated
from the roots of the infected cucumber plants and then rinsed under running water (tap water) for
fifteen minutes. The roots were then surface sterilized by soaking them in a 2% sodium
hypochlorite solution for three minutes after being sliced into tiny pieces that ranged in length from
five to ten millimeters.

These parts were cleaned with sterile water and then placed onto sterile filter paper to drain any
remaining water. It was then moved using sterile forceps to a 9 cm Petri plate filled with sterile
PDA culture material, where it was kept for 20 minutes at 121°C and 1.5 kg/cm2 Placing four
pieces per plate in an autoclave equipment. For four days, the plates were kept at 25 + 2°C in the
incubator.

The fungal colony was purified and kept in test tubes with PDA culture media after it had grown on
the medium. Using the taxonomic keys unique to the fungus, the sex and species of the fungi
connected to the roots of the infected cucumber plants were determined.

Pathogenicity tests on Cabbage seeds.

Using local cabbage seeds, pathogenic fungal isolates linked to cucumber plant roots were
examined.

Twelve fungal isolates produced from acetate were examined for pathogenicity using the
methodology established by (12). Water Agar was made by adding 20 g to a liter of water that had
been autoclave sterilized at 121 °C and 1.5 kg/cm?2 for 20 minutes. Petri plates with a 9 cm diameter
were prepared to hold agar culture material. After the medium solidified, the plates were infected in
the middle with a disc diameter of 5 mm from the boundaries of the culture and from the cultures of
fungi that had grown on the culture media at the age of 7 days. Tetracycline antibiotic was added to
this agar.

After that, the plates were incubated for three days at a temperature of 25 + 2. Subsequently, 25
sterilized local cabbage seeds per plate were sowed in a circular motion close to the plate's
boundaries using a 2% sodium hypochlorite solution. Each isolate was replicated on four plates, in
addition to the pathogenic fungus-free control treatment. Seven days after planting, the plates were
incubated at the same temperature, and the percentage of germination was determined using the
following formula:
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L. number of germinated seeds
Germination percentage = X100

total number of seeds

Effect of isolates of the pathogenic fungus Rhizoctonia solani on infecting cucumber plants

Some isolates of the pathogenic fungus R. solani, specifically R.s11, R.s10, R.s7, and R.s5, which
demonstrated high pathogenicity in the prior test, were used in this investigation. Following the
preparation of 500 cm? glass flasks, 100 g of seeds were put into each one, 300 cm3 of water was
added, and the seeds were immersed for six hours to cultivate the pathogenic isolates on local millet
Panicum miliaceum seeds. Additionally, an autoclave was used to sanitize the extra water for 20
minutes at 121 °C and 1.5 kg/cm2. They were then left for the second day before being sterilized in
the same manner.

Following cooling, three 5-mm-diameter discs from the vicinity of the isolates' culture on PDA
culture media at 7 days of age were used to inoculate each flask of millet seeds with the pathogenic
fungus. The flasks were then incubated at 25 + 2 °C for 14 days, shaking every two to three days for
10 minutes to guarantee aeration and dispersion of the fungus inoculum to the seeds. (13).

Sterilized plastic pots measuring 12 cm in diameter, 12 cm in height, and 1.5 kg in capacity were
used in the experiment, which was conducted using a Completely Randomized Design (CRD) with
four repetitions. At a rate of 1% w/w, isolates of pathogenic fungus were introduced to a loamy soil
that included two grains of sand and one peat moss. Five cucumber seeds were planted in each pot a
week later, along with a control treatment free of harmful fungus. The pots were then watered and
monitored.

The seedlings were removed after a month, when the disease's symptoms started to show, and the
pathological index below was used to quantify the disease's incidence and severity:

0= A green branch growing naturally and a white root that showed no signs of infection.

1= Vegetative development is inhibited by 25% and more than 0—25% of the root is light brown.

2= Vegetative development is lowered by 50% and more than 25-50% of the root is dark brown.

3 = Vegetative development is inhibited by 75% and more than 50-75% of the root is dark brown.

4= Vegetative development is inhibited by more than 75% and more than 75-100% of the root is dark brown.

The following formula was used to determine the percentage of illness severity. (14): -

(Number of plants of grade 0x0)+ ....... + (Number of plants of grade 4x4)

disease severity =
Total tested plants x highest infection grade

Then, sections were taken from the roots of infected cucumber plants and sterilized with 2% sodium
hypochlorite, and cultured on a PDA medium. After examination and identification, the same
pathogenic fungus R. solani was observed.

Antagonistic potential tests

Efficiency test of Bacillus subtilis isolates in inhibiting the isolate of the pathogenic fungus (s5
R.) Rhizoctonia solani on PDA culture media

The antagonistic potential of B. subtilis was tested against the isolate of the pathogenic fungus
(R.s5) R.solani on the PDA culture medium. (15) procedure was followed by adding the bacterial
suspension with four drops with a diameter of 4 cm around the colony of pathogenic fungi. This
suspension was placed in the center of the plate with a diameter of 5 mm and by 4 replicates and
leaving 4 plates as a comparison treatment without the addition of bacteria after 7 days the
inhibition percentage of pathogenic fungi was calculated according to the following equation.
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average diameter of the control colony — average diameter of the treatment colony
Inhibition = X100

the average diameter of the control colony

Determination of the effective concentration of B. subtilis in influencing the growth of the
pathogenic fungus (R.s5) R. solani on PDA culture media

A series of B. subtilis inoculum dilutions of concentration 10™'-10" were prepared by taking 1 ml
of the bacterial inoculum grown on liquid culture media Nutrient Broth by a medical syringe. The
dilution was transferred to a test tube containing 9 ml of sterilized distilled water. After conducting
the dilutions 107'-107"°, 44 Petri dishes with a diameter of 9 cm containing PDA medium were
prepared, and 40 plates were inoculated with bacterial inoculum at a rate of 4 plates for each
dilution. (15) procedure was used when adding the bacterial inoculum in the form of 4 spots on
equal dimensions from the circumference of a circle with a diameter of 4 cm passing from the
center of the inoculated dish with a disc of a diameter of 5 mm taken from the edge of the colony of
pathogenic fungus R. solani (R.s5) grown on PDA medium at the age of 7 days. Four plates were
left without inoculation with the bacterial suspension and sterile distilled water was added to it for
comparison. The plates were incubated in the incubator under 1 + 25 degrees for 7 days. Then, the
amount of inhibition was calculated by calculating the diameter of the mushroom colony and
comparing it with the mushroom colony growing in the control treatment. The highest inhibitory
dilution of 10~ was determined for B. subtilis, and the percentage of fungal growth inhibition was
calculated according to the following equation:
average diameter of the control colony — average diameter of the treatment colony
Inhibition = X100
the average diameter of the control colony

Calculating the population density of B. subtilis bacteria

Four 9-cm-diameter Petri plates filled with sterile PDA media were made following the previous
step's acquisition of the greatest inhibitory dilution of B. subtilis 10-5 from the bacterial inoculum
of the pathogenic fungus R. solani. A 10-5 bacterial solution containing 1 ml/dish of B. subtilis
bacteria was used to inoculate the plates. The number of colonies in each plate was counted after 48
hours of incubation at 254+2°C, and the colony rate was then multiplied by the reciprocal of
effectéive dilution, as per Clark (1965) It was found that the number of colonies of B. subtilis was 25
x10°.

Efficiency test of Trichoderma harzianum and Penicillium gresiofulvum in inhibiting the
isolation of the pathogenic fungus (s5 R.) Rhizoctonia solani on PDA culture media

The isolate of the pathogenic fungus (R.s5) Rhizoctonia solani, which was previously found to be
the most effective pathogenic isolate, was used to investigate the antagonistic potential of
Trichoderma harzianum and P. gresiofulvum. The twofold culture approach was used for this test. A
5 mm drop disc of the biological resistance fungus cultured on PDA culture medium at 7 days of
age was injected in the center of the first section of a 9 cm diameter Petri dish that contained PDA
culture media with an imagined diameter. The pathogenic fungus R. solani, which was cultivated on
PSA culture medium at a 7-day age, was inserted into the middle of the second section. Four
replicates were used in the experiment |as a control treatment for each fungus, where the plates were
kept for seven days at 25+2°C in the incubator. The degree of fungal growth extension for each
colony was used to estimate the antagonism. Additionally, the antagonist was calculated using the
following methodology developed by (16,17):

Grade 1 - The biological control fungus covers the entire plate area.

Grade 2 - The biological control fungus covers two-thirds of the plate area and the pathogenic
fungus covers one-third of the plate area.

Grade 3 - The biological control fungi and pathogenic fungi cover half of the plate.
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Grade 4 - The biological control fungi cover one third of the plate area and the pathogenic fungus
covers two-thirds of the plate area.

Grade 5- The pathogenic fungus covers the entire plate area.

Efficiency test of biological control agents B. subtilis, Trichoderma harzianum and Penicillium
gresiofulvum in protecting cucumber plants from infection with the pathogenic fungus (R.s5)
Rizoctonia solani and their effect on some growth traits under lath house conditions

On January 25, 2022, a private farm in Babylon Governorate, Al-Mahaweel District, inside District
3 / Bad’a Al-Nasiriyah, and plot number 1/2 was used for the lath house experiment.

As previously noted, local millet seeds were used to cultivate the pathogenic fungus (R.s5)
Rizoctonia solani, while nutrient broth culture medium was used to cultivate the biological
bacterium B. subtilis. The seeds of the native millet were used to cultivate the bio-resistant fungus
Penicillium gresiofulvum and Trichoderma harzianum. Cucumber seedlings were planted in
sterilized plastic pots measuring 20 cm in diameter, 20 cm in height, and 5 kg in capacity. The
experiment was conducted using a completely random design (CRD), with four replicates for each
treatment and two seedlings per pot. Among the therapies were the following ones:

Control treatment (soil not contaminated with pathogenic fungi)

Treatment of the pathogenic fungus (R.s5) Rizoctonia solani alone

Treatment of Bacillus subtilis alone.

Treatment of the biological fungus (T.h) Trichoderma harzianum alone.

Penicillium gresiofulvum (P.g) alone.

Treatment of biological bacteria B.s with T.h fungi without the pathogenic fungus.
Treatment of the biological bacteria B.s with the fungus P.g without the pathogenic fungus.

O N o a k~ w N E

Treatment of the biological T.h fungus with the biological fungus P.g without the pathogenic
fungus.

9. Treatment of the biological bacteria B.s with the fungus T.h with the fungus P.g without the
pathogenic fungus.

10. Treatment of the biological bacteria B.s with the pathogenic fungus R.s5.

11. Treatment of the biological fungus T.h with the pathogenic fungus R.sb5.

12. Treatment of the fungus P.g with the pathogenic fungus R.s5.

13. Treatment of the biological bacteria B.s with the fungus T.h with the pathogenic fungus R.s5.
14. Treatment of the biological bacteria B.s with the fungus P.g with the pathogenic fungus R.s5.

15. Treatment of the biological fungus T.h with the biological fungus P.g with the pathogenic
fungus R.sb.

16. Treatment of biological bacteria B.s with the fungus T.h with the fungus P.g with the pathogenic
fungus R.sb.

The pathogenic fungus (R.s5) Rizoctonia solani was added at a ratio of 1% w/w in special
treatments, and a suspension of biological bacteria (B.s) B. subtilis inoculum was added from a 72-
hour-old culture with irrigated water of concentration 25x10° CFU/ml in their treatments to the
point of saturation. Similarly, the biological fungi were added to their treatments at a rate of 1%
w/w before adding the pathogenic fungus (R.s5) R. solani for 7 days (15). After completing the
implementation of the experiment, the treatments were irrigated and subjected to follow-up, and
after 40 days. the disease incidence and severity were estimated using the pathological index
according to the (18,19) equation. The growth parameters of cucumber plants were calculated from
the plant height and the fresh and dry weight of the root and shoot.
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Result and discussion
1. Isolation of the fungus Rhizoctonia solani from the roots of cucumber plants.

The fungus was isolated from twelve cucumber growing areas in Babylon Governorate as listed in
Table (1). The results showed that all areas of the study were infected with the fungus Rhizoctonia
solani, as the disease severity ranged between 15% - 58% and the highest disease severity reached
58% in the Nile region. The reason for the high disease severity was the repeated cultivation of the
crop in the same field for several years, which led to the colonization of the fungus in the area.
Along with the lack of service provided to the crop (personal contact with some farmers), the lowest
disease severity was 15% in the Jableh area.

Table (1) Areas of isolating the fungus Rhizoctonia solani from the regions of Babylon
Governorate and the disease severity with the fungus

Seq. Place Wher?ati?:nsample was Isolate symbol Disease severity %
1 Al-hasswa R.s1 20
2 Al-mashroaa R.s2 18
3 Jableh R.s3 15
4 Al-Musayyab R.s4 25
5 Nile R.s5 58
6 Hashemite R.s6 31
7 Al Muhaweel R.s7 34
8 Midhatiyah R.s8 40
9 Al-gasim R.s9 39
10 Abi gharq R.s10 50
11 Al-sada R.s11 46
12 Nahea alemam R.s12 43

2. Pathogenicity tests

» Pathogenicity tests of isolates of the pathogenic fungus Rhizoctonia solani on Cabbage
seeds

According to Table (2), all of the tested fungal isolates significantly decreased the proportion of
cabbage seeds that germinated; the percentage varied from 0% to 30% when compared to the 100%
control treatment. On the other hand, isolates of the pathogenic fungi R.s5 and R.s7, R.s10, and
R.s11 had nil germination because they were very pathogenic, while the isolate of the fungus F.s3
had the greatest germination rate, which was 30%. These findings align with the research conducted

by (9).

The field experimental results showed that all fungal isolates were pathogenic, but there was a
discrepancy in the percentage of their effect on germination. The poisonous chemicals released by
fungal isolates, as well as the variations in their amount and quality, might be the cause of this.
Additionally, they have the capacity to secrete pectolytic enzymes, such as polygalacturonase, while
non-pathogenic fungal isolates are either unable to secrete this enzyme or have minimal activity in
doing so (20). Additionally, it has the capacity to release ligninolytic enzymes, such liginase and
peroxidase, which are found in the host's cell wall and play a crucial role in infection and the
dissemination of mushroom poisons and associated enzymes within those cells (21).
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Table (2) Pathogenicity of isolates of the pathogenic Rhizoctonia solani fungus on Cabbage

seeds
Isolate symbol %% germination Isolate symbol %0 germination

Rl 20 Rs8 20

Rs2 10 Rs9 10

Rs3 30 Rs10 0

R.s4 10 Rsll 0

Rs5 0 Rsl2 20

B s6 10 Control 100
R.s7 0 LSD 1.8

* Each number represents 4 replicates. * R.s=Rhizoctonia solani
Effect of isolates of the pathogenic fungus R. solani on infecting cucumber plants

The illness incidence and severity of the cucumber plant varied significantly among the investigated
isolates of the pathogenic R. solani, according to Table (3)'s findings. At 100% and 100%,
respectively, the isolate R.s5 achieved the maximum disease incidence and severity in cucumber
seedlings. In contrast to the control treatment, where the illness incidence and severity were 0% and
0%, respectively, it had an impact on the inhibition of cucumber seed germination and growth. The
amount of enzymes and poisons released by each isolate varies, which accounts for the variation in
illness incidence and severity among isolates (22).

Table (3) The effect of isolates of the pathogenic fungus R. solani on infecting cucumber plants

Seq. Isolate symbol Disease incidence% Disease severity%
1 R.s5 100.00 100.00
2 R.s7 90.00 85.00
3 R.s10 80.00 73.00
4 R.s11 85.00 80.00
6 Control 0.00 0.00
LSD at 5% 3.10 1.74

* Each number represents 4 replicates.* R.s=Rhizoctonia solani

3. Antagonistic potential tests

» Efficiency test of Bacillus subtilis isolate in inhibiting the isolate of the pathogenic fungus
(R.s5) Rhizoctonia solani on PDA culture media

With a 100% inhibition rate compared to the control treatment's zero inhibition, the laboratory test
findings in Table (4) demonstrated that B. subtiles had a strong antagonistic potential against the
isolate of the pathogenic fungus R.solani (R.s5) on the culture media.
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Table (4) Examine B. subtiles' ability to inhibit the pathogenic fungus isolate R.solani (R.s5) in

PDA culture medium.

Treatment Growth of a Diagonal of %o inhibition
E_solani
B.subtiles 0 100
Control 9 0.00
LSD at 5% 1.41 2.00

* Each number represents 4 replicates.

> Determination of the effective concentration of each of B. subtilis in the effect on the
growth of the pathogenic fungus (R.s5) R. solani on PDA culture media

The results of the laboratory examination in Table (5) also showed that the antagonistic potential of
a series of dilutions of B. subtiles against the isolate of the pathogenic fungus R.solani (R.s5) that
the highest inhibitory dilution was 10 with an inhibition rate of 88%, while the inhibition rate was
Zero in the control treatment.

Table (5) Test of a series of dilutions of B. subtilis bacteria in inhibiting the isolate of the
pathogenic fungus (R.s5) R. solani on PDA culture media

Concentration Growth of a Diagonal of R.solani % inhibition
10?1 0.50 94.00
10° 0.65 93.00
10° 0.76 92.00
10* 0.95 89.00
10° 1010 88.00
10° 2.00 78.00
10”7 2.90 68.00
10°® 3.85 57.00
10° 4.70 48.00
10 5.30 41.00

Control 9.00 00.00
LSD at 5% 0.40 1.46

* Each number represents 4 replicates.
» Calculation of the population density of B. subtilis bacteria.

After obtaining the lowest inhibitory dilution of B. subtilis 10 from the bacterial inoculum of the
pathogenic fungus R.solani. The number of colonies in each plate was counted and the colony rate
of bacteria was multiplied by the reciprocal of effective dilution (23). It was found that the number
of colonies of B. subtilis was 25 x 10°.

» Efficiency test of Trichoderma harzianum and Penicillium gresiofulvum in inhibiting the
isolation of the pathogenic fungus (s5 R.) Rhizoctonia solani on PDA culture media

With a high percentage of 92%, the results of Table (6) show how well the biological resistance
component Trichoderma harzianum inhibits the isolation of the pathogenic fungus (R.s5)
Rhizoctonia solani. But with the comparative therapy, the proportion of inhibition was zero. With an
inhibition rate of 90% compared to the control treatment, which had no inhibition rate, the same
table also shows how well the biological fungus Penicillium gresiofulvum inhibited the isolate of
the pathogenic fungus (R.s5). These findings aligned with those of several studies, including (24).

81



Journal of Science in Medicine and Life, Volume: 3 Issue: 4 Year: 2025 2992-9202

Table (6) Efficiency test of Trichoderma harzianum and Penicillium gresiofulvum in
inhibiting the isolation of Rhizoctonia solani (s5 R.) on PDA culture media

Treatment Growth of a Dla}gonal of % inhibition
R.solani
Trichoderma harzianum 0.70 92.00
Penicillium gresiofulvum 0.88 90.00
Control 9.00 0.00
LSD 5% 0.80 1.10

* Each number represents 4 replicates.

4. Efficiency test of biological control agents B. subtilis, Trichoderma harzianum, and
Penicillium gresiofulvum in protecting cucumber plants from infection by the pathogenic
fungus (Rs5) Rizoctonia solani and their effect on some growth characteristics under lath
house conditions

The results of Table (7) indicate that there are significant differences for all treatments of biological
resistance factors, whether alone or interacting with each other, in raising the growth parameters of
cucumber plants when compared to the control treatment in terms of plant height, fresh and dry
weight of the root and shoot. Where it can be observed the superiority of the treatment of the
interaction of biological agents with bacteria B. subtilis, Trichoderma harzianum, and Penicillium
gresiofulvum over the rest of the treatments. The plant height and the fresh and dry weight of the
shoot and root reached (12 and 20 cm), (25 and 72 g), and (8.00 and 24.10g), respectively. In
comparison, the control treatment recorded (10 and 16 cm) and (17 and 49 g), and (6.60 and 16.20
g) for plant height, the fresh and dry weight of the root and shoot reached, respectively. These
agents worked to increase the availability of the elements for the plant and increase the plant's
tolerance to environmental stress conditions and decompose complex organic materials into simple
components that are easily absorbed by the plant. This result is similar to what was stated by (24)
and (11). Table (7) indicates that there are significant differences for all treatments of biological
resistance factors, whether alone. Otherwise interacting with each other when interacting with the
pathogenic fungus Rizoctonia solani in raising the growth parameters of cucumber plants when
compared to the treatment of pathogenic fungi alone in terms of reducing the disease incidence and
severity. It led to raising the growth parameters of cucumber plants in terms of plant height, and
fresh and dry weight of the root and shoot. It can be noticed that the superiority of the treatment of
the interaction of biological components with B. subtilis, Trichoderma harzianum, and Penicillium
gresiofulvum when interacting with the pathogenic fungus Rizoctonia solani over the rest of the
treatments. The disease incidence and severity reached (9.00 and 5.00%), respectively, which was
reflected in the growth parameters of plants Cucumbers in terms of plant height, fresh and dry
weight of the shoot and root were (9.4 and 15.5) cm, (16.5 and 40.00) g, and (6.00 and 13.10) g,
respectively. In comparison, the treatment of the pathogen alone, as the disease incidence and
severity were (100 and 80%), respectively. Furthermore, the plant height and the fresh and dry
weight of the root and shoot were (4.10 and 7.80) cm and (8.10 and 15.40) g, and (2.80 and 5.20) g,
respectively. These biological elements worked on using their different mechanisms from
antagonism, competition, parasitism, (11).

Table (7) Efficiency test of biological control agents B. subtilis, Trichoderma harzianum, and
Penicillium gresiofulvum in protecting cucumber plants from infection by the pathogenic
fungus (RsS5) Rizoctonia solani and its effect on some growth characteristics under lath house

conditions
disease Severity Length Fresh weight Dry weight
Seq. | Treatment type incidence % % Root | Shoot | Root | Shoot | Root | Shoot
1 | Thepathogenic |, o 80.00 | 4.00 | 7.80 | 8.10 | 15.40 | 2.80 | 5.0
fungus R.s5
2 subtilis B. 0.00 0.00 10.30 | 16.80 | 19.00 | 58.00 | 6.10 | 19.80
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3 T. harzianum 0.00 0.00 10.70 | 17.10 | 20.00 | 60.00 | 6.20 | 20.00
4 P 0.00 0.00 10.20 | 16.30 | 18.00 | 55.00 | 6.00 | 18.10
gresiofulvum
5 T.h+B.s 0.00 0.00 11.50 | 18.60 | 23.00 | 69.00 | 7.80 | 23.00
6 Th+Pg 0.00 0.00 11.10 | 18.00 | 22.00 | 67.00 | 7.20 | 22.20
7 B.s +P.g 0.00 0.00 10.80 | 17.80 | 21.00 | 63.00 | 7.00 | 21.00
8 | Th+B.s+P.g 0.00 0.00 12.00 | 20.00 | 25.00 | 72.00 | 8.20 | 24.10
9 B.s +R.s 18.00 16.00 8.50 | 13.70 | 14.60 | 27.00 | 4.70 9.10
10 +R.s T.h 15.00 8.00 8.70 | 14.00 | 15.20 | 29.00 | 5.30 | 9.50
11 +R.SP.g 20.00 13.00 8.30 | 13.20 | 14.20 | 25.00 | 4.20 8.30
12 | Th+Bs+Rs 10.00 6.00 9.20 | 15.00 | 16.30 | 37.00 | 5.90 | 12.60
13 | T.h+P.g+Rs 12.00 7.00 9.00 | 14.80 | 16.10 | 34.00 | 5.70 | 11.10
14 | Bs+P.g+R.s 13.00 7.00 8.90 | 14.50 | 15.80 | 32.00 | 5.30 | 10.80
T.h+B.s
15 +P.g+ RS 9.00 5.00 9.4 15.5 | 16.50 | 40.00 | 6.00 | 13.10
16 Control 0.00 0.00 10.00 | 16.00 | 17.00 | 49.00 | 6.60 | 16.20
LSD 5% 1.70 1.16 0.52 | 0.78 0.82 1.12 0.52 0.52

* Each number represents 4 replicates.
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