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ABSTRACT 

Twelve isolates of actinomycetes were isolated from soil and compost samples collected 

from Minia Governorate Egypt and designated AC1, AC2,…upto AC12. Actinomycete isolate 

AC2 exhibited high antagonistic activity against Staphylococcus aureus, Escherichia coli, 

Klebselia sp. and Bacillus cereus. actinophages specific to actinomycete AC2 were isolated from 

soil samples collected from Minia Governorate. Twelve single plaques ofactinomyceteviruses 

(actinophages), were isolated. Due to the similarity of the actinophage isolates in their optimum 

pH sensitivity to UV (260 nm), thermal inactivation point and host range 

theseactinomyceteviruses (phages) were classified into groups (group A and group B). On the 

basis of electron microscope study, micrographs of actinophages of every group were found to be 

similar in their size and morphology. Generally, the obtained results indicated that, the twelve 

isolates of actinophage were found to be belonging to two types of phages. These two phage 

types were named ØAC2a and ØAC2b. 
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INTRODUCTION 

Actinomycetales is the 

order of actinomycetes. Actinomycetesare 

generally gram-positive and have mycelia in 

a filamentous and branching growth pattern. 

Some actinomycetes can form rod- or 

coccoid-shaped forms, while others can 

form spores on aerial hyphae. 

Actinomycetales have 2 main forms of 

reproduction: spore formation and hyphae 

fragmentation. Actinomycetes can be found 

mostly in soil and decaying organic matter, 
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as well as in living organisms such as 

humans and animals (Nonomura and 

Hayakawa, 1988). Many species of 

actinomycetes produce antimicrobial 

compounds under certain conditions and 

growth media. Streptomycin, actinomycin, 

and streptothricin are all medically 

important antibiotics isolated from 

actinomycetes (Waksman et al., 

2010). Almost two-thirds of the natural 

antimicrobial drug compounds used 

currently are produced by different species 

of actinomycetes.Actinomycetes can be 

infected by bacteriophages, which are called 

actinophages. All actinophages possess tails 

and contain double-strand DNA. They 

belong to three families of 

Myoviridae, Siphoviridae and 

Podoviridae(Ackermann and Prangishvili, 

2012). Actinophages are tailed 

bacteriophages in the order of 

Caudoviralesand are characterized by the 

virion tail morphology. Siphoviridaehave a 

long non-contractile tail, Podoviridaehave a 

short non-contractile tail and Myoviridae 

have a contractile tail. Of the 2989 

sequenced and annotated actinophage 

genomes, 92.9% are Siphoviridae, 6.2% are 

Myoviridaeand 0.9% are of the Podoviridae 

morphology. This distribution is similar to 

other structurally characterized 

bacteriophages that infect awide range of 

bacterial hosts (Ackermann, 2007 and 

2012).  

This study aimed to isolate 

actinomycetes of high antagonistic activity 

against certain pathogenic bacteria from 

compost and soil. Moreover, this study 

aimed also to isolate actinophages specific 

to the isolated actinomycetes and the 

different characteristics of the isolated 

phages will be studied.    

 

 

 

MATERIALS AND METHODS 

Isolation of Actinomycetes: Twelve 

actinomycetes isolates were isolated from a 

compost sample and a soil sample collected 

from the Experimental Farm of Faculty of 

Agriculture – Minia University. One g of 

soil or compost was added to 9 ml of 

distilled water and serially diluted. One ml 

of each dilution was spread on Starch nitrate 

agar plates (Waksaman and Leshevalier, 

1961). Plates were incubated for 7 days at 

30°C. The plates were inspected for single 

colonies of actinomycetes (vegetative 

hyphae, aerial mycelium), and those 

colonies were selected and purified via 

streaking on Starch nitrate agar plates. The 

pure actinomycetes isolates were maintained 

at 4°C on test tubes containing slant surface 

of nutrient agar medium (Dowson, 1957). 

The used pathogenic bacteria:  

Staphylococcus aureus, Escherichia coli, 

Klebselia sp., Bacillus cereus and 

Pseudomonas aeruginosa were kindly 

provided by Faculty of Pharmacy, El-Minia 

University, Egypt. 

The antagonistic activity of actinomycetes 

isolates: The antagonistic activity of each 

actinomycete isolate against each pathogenic 

bacterium was tested as described by Bauer 

(1966). Each actinomycete isolate was 

intense streaked on plates containing 

nutrient agar medium and incubated for 7 

days at 30
°
C. Using a sterile cork borer, 6 

mm agar discs were removed from well-

grown actinomycete plates and placed on 

nutrient agar plates, each seeded with a 

pathogenic bacterium. Plates were incubated 

for 18 to 24 hours at 35°C, and then plates 

were inspected for inhibition zones 

surrounding the actinomycetes discs. The 

inhibition zones were measured.  
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Actinophagesisolation: The liquid 

enrichment technique was used to isolate the 

bacteriophages of actinomycete isolate as 

mentioned by Adams (1966). 

Phage detection: In agar double layer plats, 

actinophages were detected using spot test 

according to Adams (1966). 

Purification of bacteriophages: To obtain 

pure single actinophage isolates, single 

plaques were isolated according toKiraly et 

al. (1970). Each plaque was transferred into 

an eppendorf tube with 500 µl SM medium 

(Maniatis et al., 1982) and maintained at 4 

°C over 200 µl of chloroform.   

High titer phage suspension:Actinophage 

suspension of high titer was prepared using 

double layer agar plates technique according 

toManiatis et al. (1982) 

Titre estimation: Titer of actinophage 

suspensions was estimated according 

toKiraly et al. (1970), andexpressed as 

pfu/ml (plaque forming unit /ml).   

Characterization of isolated 

actinophages: 

Effect of different pH levels: Actinophage 

isolates were exposed to different pH levels 

(i.e. 4.0, 5.0, 6.0, 7.0, …..upto 12) at 30°C 

for 60 min. The optimum pH for each isolate 

was determined as mentioned by Hammad 

et al. (2018) 

Stability to ultraviolet irradiation: Petri 

plates containing 5 ml of each phage 

suspension were exposed to ultraviolet 

(260nm) at 20 cm distance from germicidal 

UV lamp. After 10, 20, 30, 40, 50, 60, 70, 80 

and 90 min, the infectivity of every phage 

suspension was tested via spot test on 

double agar layer plates 

Thermal stability: Thermal inactivation 

point of every actinophage isolate was 

determinedaccording toHammad et al. 

(2018). 

Host range of actinophage isolates: The 

infectivity of each actinophage isolate was 

tested for the 12 isolates of actiomycetes (as 

indicator bacteria) in separated plates via 

spot test as according to Hammad et al. 

(2018).  

Electron microscopy:Grids of electron 

microscope were prepared for every  

actinophage isolate and 0.5% uranyl acetate 

pH 4.5 was used forstaining (Stacey et al., 

1984).In transmission electron microscope 

(Joel, Model GEM 1010)the prepared grids 

were examined at 50 kv. 

 

RESULTS AND DISCUSSION 

The isolated actinomycetes 

Since, actinomycetes can be found 

mostly in soil and decaying organic matter 

(Waksman et al., 2010), twelve isolates of 

actinomycetes were obtained from compost 

and soil samples obtained from the 

Experimental Farm of Faculty of 

Agriculture, Minia University. The 

actinomycetes isolates were designated as 

AC1, AC2,  AC3 …..upto AC12.  

 

The antagonistic activity of actinomycetes 

against pathogenic bacteria: 

Waksman et al. (2010) stated thatmany 

species of actinomycetes produce 

antimicrobial 

compounds. Streptomycin, actinomycin, 

and streptothricin are all medically 

antibiotics produced by 

actinomycetes. Almost two-thirds of the 

natural antimicrobial compounds used 

currently are produced by actinomycetes 

The isolated actinomycetes (12 isolates) 

were tested for their antagonistic activities 

https://en.wikipedia.org/wiki/Streptomycin
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against Staphylococcus aureus, Escherichia 

coli, Klebselia sp., Bacillus cereus and 

Pseudomonas aeruginosa. The obtained 

results in Table (1) and Figure (1) indicated 

that just one isolate (AC2) among the 12 

actinomycetes isolates, exhibited 

antagonistic activity against four bacterial 

isolates tested (Staphylococcus aureus, 

Escherichia coli ,Klebseliasp.andBacillus 

cereus). On the other hand, actinomycete 

(AC2) was found to have no effect against 

Pseudomonas aeruginosa as shown in 

Figure (2). 

 

Table (1): The antagonistic activity of actinomycete (AC2) against some pathogenic 

bacteria. 

 

Actinomycete 

Pathogenic bacteria 

Staphylococcus 

aureus 

Escherichia 

coli 

Klebselia  

sp. 

Bacillus 

cereus 

Pseudomonas 

aeruginosa 

 

AC2 

Inhibition zone (mm) 

25 21 27 21 0 

 

 

Figure (1): The antagonistic activity of actinomycte (AC2) against some pathogenic 

bacteria 
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Figure (2): Antigenicity test of actinomycete (AC2) against Pseudomonas aeruginosa 

 

Isolation of actinophages: 

Actinophages specific to actinomycete 

(AC2) were isolated from the compost and 

the soil samples collected from the 

Experimental farm, Faculty of Agriculture, 

Minia University. The isolated phages were 

detected via the spot test. As shown in 

Figure (3) actinophages specific to 

actinomycete (AC2) were found to be 

common in the locations from where the 

samples had been taken. It is well known 

that bacteriophages are widely distributed in 

locations which contain the suitable host.  

Pringsulakaet al. (2004) reported that 

twenty-four actinophages were obtained by 

an enrichment procedure from soil samples 

collected from several parts of Thailand. 

Moreover, Longet al. (1993) 

isolatedactinophagesthat attack some 

actinomycetes from soil sample collected at 

a dry river bed on Sibuyan Island. 

 

 
 

Figure (3): Detection of actinophages via spot test 
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Actinophages Purification: 

Since it is known that the single plaque 

is developed by a single phage particle, 

purification of actinophages was carried out 

via isolation of single plaques. Twelve single 

plaques of actinophages specific to 

actinomycete (AC2) were picked and 

separately kept as single isolates of phages, 

each plaque was different morphologically 

(Figure 4). Barnet (1972); Mohamed et al. 

(2023)and Osman et al. (2024) reported that 

the bacteriophages of the same plaque 

morphology are belong to one phage type. 

 

 

Figure (4): Single plaques of actinophages with different morphologies. 

 

Since the twelve single plaque isolates of 

actinomyces phages were morphologically 

different, it is expected that every isolate of 

phage is considered one type. i.e. the 

isolated phages might be 12 phage types. To 

confirm this explanation, these phages were 

subjected to study their different 

characteristics. 

Characterization of the isolated 

actinophages: 

Determination of the optimum pH: 

As shown in Table (2) at any pH level, 

lysed spots were formed bythe 

isolatedactinophages. These data showed 

that the actinophage isolates are tolerant to 

acidic and alkaline conditions. Similarly, 

Roslycky et al . (1962); Challaghanet al. 

(1969); Hammad & Ali (1999)and Osman 

et al. (2024) stated that bacterial viruses 

were stable at pH 5 to 12. 

At pH 8, six actinophage isolates 

exhibited spots wider than those at any other 

pH.i.e. pH 8 is the optimum pH for the six  

actiophages (phage isolates  No. 1, 2, 4, 7, 8 

and 12). Whereas, pH 7 was found to be the 

optimum pH for actinophage isolates No. 3, 

5, 6 , 9, 10 and 11.  

Based on the obtained data different 

expectations are likely:  
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1) It is possible for the 12 isolated phages of 

actinophages to be two phage types. One 

type have the optimum pH 8 and classified 

in Group(A). In addition, the other type of 

the optimum pH 7 was classified in 

Group(B).  

To accept or dismiss the hypotheses 

mentioned above, more characteristics were 

studied. 

Table (2): Effect of pH levels on the isolated actinophages  

 

Phage 

group 

Phage 

No. 

PH levels 

4 5 6 7 8 9 10 11 12 

Diameter of the lysed spots (mm.) 

 

 

A 

1 12.1 12.8 14.4 14.8 15.9 15.5 14.0 13.3 10.0 

2 11.1 13.2 14.6 15.0 16.4 14.1 13.4 12.4 11.0 

4 10.7 12.1 13.8 14.7 16.2 14.5 14.0 13.1 12.0 

7 13.0 13.8 14.2 14.8 15.8 13.9 13.0 12.1 11.7 

8 13.2 13.0 14.8 15.2 17.1 15.2 14.3 12.8 12.0 

12 13.5 14.3 15.0 15.7 16.8 14.8 13.5 12.9 11.5 

 

 

B 

3 13.4 14.1 16.9 19.3 16.5 15.7 15.0 14.5 13.2 

5 14.2 14.9 15.5 18.7 16.0 15.2 14.0 13.3 12.0 

6 16.5 17.5 18.0 19.5 17.1 16.5 16.0 15.3 14.3 

9 16.0 17.0 19.2 20.6 17.5 17.0 16.5 16.0 14.0 

10 13.8 14.5 16.8 18.9 15.7 14.5 14.1 13.5 12.9 

11 15.5 16.7 19.5 20.8 19.0 17.3 16.9 15.4 14.5 

 

Effect of U.V. irradiation 

Data in Table (3) showed that U.V. 

(260nm) inactivated the isolated 

actinophages at different times of exposure. 

Therefore, the isolated actinophages were 

divided into two groups (A and B). Every 

group contained phages that inactivated after 

the same time of exposure to U.V. Group A 

included isolates of phages No. 1, 2, 4, 7, 8 

and 12 which inactivated after 90 min. 

exposure to U.V. at 260 nm. Group B 

contained isolates of phages No. 3, 5, 6 , 9, 

10 and 11 that inactivated after exposure for 

60 min. 

Based on the obtained data, two hypotheses 

can be expected: 

1) The twelve actinophages are likely to be 

two phage types. i.e. actinophages in group 

A represent only one type of phage since 

they exhibited the same response to U.V. 

radiation.  

2) Since the isolated phages were 

morphologically different in their plaques, 

the phages of each group may be belong to 

different types of phages but exhibited the 

same response to U.V. radiation. Actually, 

further studies were conducted to confirm 

one of these hypotheses. 

Thermal inactivation point 

Hegazi et al. (1980) stated that incubation of 

two phages of Azotobacter at70°C and 80°C 

for 15 min. resulted in complete inactivation 

of phages.  

Due to the similarity in the thermal stability 

(Table 4), actinophages were divided into 

two groups (A and B). Every group 
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contained the phages that showed the same 

thermal stability.  Actinophages of group A 

(No. 1, 2, 4, 7, 8 and 12) after exposure to 

90°C for 10 min. were completely 

inactivated. Whereas, actinophages of group 

B (isolates No. 3, 5, 6 , 9, 10 and 11) were 

inactivated at 90°C for 10 min.. 

Table (3): Effect of UV radiation (260 nm) on actinophage isolates. 

Phage 

group 
Phage 

No. 

Exposure time (min.) 

10 20 30 40 50 60 70 80 90 

 

 

A 

1 + + + + + + + + - 

2 + + + + + + + + - 

4 + + + + + + + + - 

7 + + + + + + + + - 

8 + + + + + + + + - 

12 + + + + + + + + - 

 

 

B 

3 + + + + + - - - - 

5 + + + + + - - - - 

6 + + + + + - - - - 

9 + + + + + - - - - 

10 + + + + + - - - - 

11 + + + + + - - - - 
 

Table (4): Thermal inactivation point of the isolated actinophages 

 

Phage group 
Phage No. 

Temperature (°C) 

50 60 70 80 90 100 

 

 

A 

1 + + + + - - 

2 + + + + - - 

4 + + + + - - 

7 + + + + - - 

8 + + + + - - 

12 + + + + - - 

 

 

 

 

B 

3 + + + + + - 

5 + + + + + - 

6 + + + + + - 

9 + + + + + - 

10 + + + + + - 

11 + + + + + - 
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Interestingly, the two actinophage 

groups that classified based on optimum pH 

(Table 2),U.V  sensitivity(Table 3) were 

found to be the same as those classified 

based on the thermal stability (Table 4). 

Such results show that the phages of every 

group are belong to a single phage type. 

This is an expectation and it needs to be 

confirmed by additional characterization 

means. 

Host range: 

The host range of every isolate of 

actinophage was tested using spot test. The 

twelve actinophages of were tested against 

each of the twelve actinomycetes isolates. 

Data in Table (5) indicated that two host 

ranges for actinophages wereobserved. 

Therefore, the isolated phages were grouped 

into two groups (A and B). Every group 

comprised phages that showed the same host 

range. Actinophages in group A (No. 1, 2, 4, 

7, 8 and 12) were infectious to four 

actinomycetes isolates (AC 2, AC 4, AC 6 

and AC11) among twelve isolates tested . 

 

Table (5): Host range of tewelve isolates of actinophages specific for actinomycete isolate 

(AC2). 

Phage 

group 
Phage 

No. 

Actinomycetes isolates 

1 2 3 4 5 6 7 8 9 10 11 12 

 

 

A 

1 - + - + - + - - - - + - 

2 - + - + - + - - - - + - 

4 - + - + - + - - - - + - 

7 - + - + - + - - - - + - 

8 - + - + - + - - - - + - 

12 - + - + - + - - - - + - 

 

 

B 

3 - + - - - + - + - - - - 

5 - + - - - + - + - - - - 

6 - + - - - + - + - - - - 

9 - + - - - + - + - - - - 

10 - + - - - + - + - - - - 

11 - + - - - + - + - - - - 

 

In addition, phages in group B (phage 

isolates No. 3, 5, 6 , 9, 10 and 11) were 

infectious to three actinomycetes isolates 

(AC 2, AC 6 and AC 8), among the twelve  

isolates tested. i.e. any of the isolated 

actinophages was infectious to more than 

one actinomycete isolate. The capability of 

phage to lyse bacteria depends on the 

absence or presence of surface receptors on 

the bacterial cell for phages adsorption 

(Barnet, 1972). The two groups of  

actinophages that grouped based on 

hostspecificity were found to be the same as 

those divided on the basis of optimum pH, 

thermal stability and U.V sensitivity. These 

data indicate that the phages of every group 

belong to a single phage type.i.e. the twelve 

actinophages are two phagetypes. To 

confirm these results further 

characterizations were conducted. 
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Electron microscope study: 

As shown in Figure (4), actinophage 

isolates of both groups (A and B) were of 

tail and head types . Actinophages of group 

A have long flexible non-contractile tail, 

whereas, actinophages of group B have short 

non-contractile tail.  

Kowalski et al. (1974); Hammad (1989 & 

1993); Mohamed et al. (2023)andOsman et 

al. (2024)isolated phages of the tail and head 

types specific to different bacterial hosts.As 

shown in Table (6) actinophage isolates 

showed some variation in their dimensions. 

actinophage isolates No. 1, 2, 4, 7, 8 and 12 

that classified in group A were similar in 

their particle dimensions. Therefore, phages 

of group A were considered single phage 

type and named as ØAC2a (Figure 5). 

Whereas, actinophages of group B (No. 3, 5, 

6 , 9, 10 and 11) exhibited similar 

dimensions, therefore they considered one  

type of actinophage and designated as 

ØAC2b. Accordingto ICTV, the 

actinophages of both groups A and 

B(i.e.ØAC2a and ØAC2b) were belonging 

to Order Caudovirales and classifiedunder 

Family Siphoviridae and family 

Podoviridae, respectively.  

 

 

Figure (5): Electron micrographs of actinophages Magnification bar 50 nm 
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Table (6): Dimensions of actinophage particles. 

Phage group 
Phage No. 

Particle dimensions (nm±SD) 

Head 

Diameter 

Tail 

  length width 

 

 

A 

1 66±2                  100±3 5±2 

2 67±1 99±2 4±2 

4 66±3 102±3 5±1 

7 65±2 100±2 4±1 

8 64±3 98±4 6±2 

12 67±2 102±4 5±2 

 

 

 

 

B 

3 70±3 36±2 6±1 

5 69±2 34±2 6±2 

6 72±3 35±1 5±3 

9 70±2 37±3 4±3 

10 69±3 35±3 6±2 

11 71±2 36±2 5±2 

 

Generally, based on the obtained data 

it can be concluded that, the 

plaquemorphology is not an accurate 

technique to identify and classify the 

bacteriophages. This because in this study, 

the twelve actinophage isolates were found 

to be belong to two types of phages, 

although each of the twelve phage isolates 

was isolated with different plaque 

morphology. i.e. plaques of different 

morphologies can be formed by a single 

phage type. This is not surprising since, 

Kowalski et al. (1963); Barnet and 

Vincent (1971) reported that there are many 

factors which may affect the morphology of 

plaques of a single phage type. These factors 

are nutrient medium composition and agar 

concentration, temperature of incubation, 

age of theindicator bacteria, osmotic shock 

and presence of host debris. Therefore, 

theplaque morphology should not be used 

for phage identification and classification, 

whereas, it can be used as a rapid technique 

to purify the mixed phages.  

Phages of each type exhibited the same 

response to U.V. at 260 nm. This may 

indicate that U.V. (260 nm) could be used to 

differentiate between the phage types. The 

thermal inactivation point of the phages 

revealed that the phage isolates which 

belonging to one type of phages had the 

same thermal stability. Such results may 

indicate that the thermal inactivation point 

isan accurate feature which could be used to 

differentiate between phage types. The 

thermal stability was used as a characteristic 

of phage isolates by many investigators 

(Aharchi, 1992; Hammad, 1993; Hammad 

et al., 1995; Othman, 1997; Hammad 

&Ali, 1999 and Osman et al. 2024). 

The host range of the isolated actinophages 

was found to be the same forphages of each 

type. i.e . the host range is a diagnostic 

character for each phage type, and it can be 
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used to identify and classify the phages. 

Many investigators used the host range to 

differentiate between phage types, 

e.g.Kankila and Lindstrom 

(1994);Hammad and Ali (1999) and 

Osman et al. (2024). 

Francki (1973) stated that because 

there are unknown factors which may affect 

dimensions of particle during preparative 

process, it is difficult to compare published 

morphometric data. Therefore, 

morphological similarities do not necessarily 

indicate a close relationshipbetween phages, 

but because in this study, phages of every 

type showed similarity in the other 

characteristics (thermal stability, U.V. 

sensitivity and host range), the electron 

microscope study can be used to confirm the 

results of the other characters.  

Finally, based on the above 

mentioned information, different features 

were used all together in this work to 

compare and classify the actinophage 

isolates. No individual method for 

characterizing phages is in itself sufficient 

for complete classification or identification, 

but such characteristics (optimum pH, 

thermal stability, sensitivity to U.V., host 

range and electron micrographs) must be 

conducted all together to give clear 

differences between the phage isolates 

tested. 

 

 

REFERENCES  

Ackermann, H.-W. (2007).Phages 

examined in the electron microscope. 

Arch. Virol., 152, 227–243. 

Ackermann, H.-W.; Prangishvili, D. 

(2012). Prokaryote viruses studied 

by electron microscopy. Arch. 

Virol.,157, 1843–1849.  

Adams, M. H. (1966). The bacteriophages. 

Inter science Publishers. Inc., New 

York, pp. 447-461. 

Aharchi, Y. (1992). Characterization of 

Bradyrhizobium japonicum 

serocluster 123 member isolates 

native to Iowa soils. Ph.D.Thesis, 

Iowa State Univ., U.S.A. 

Barnet, Y. M. (1972). Bacteriophages of 

Rhizobium trifolii. I. Morphology 

and host rang. J. Gen. Virol., 15: 1-

15. 

Barnet, Y. M. and Vincent, J. M. (1971). 

Reversible inhibition of a Rhizobium 

bacteriophages by host debris. J. 

Gen.Virol., 12: 313-315. 

Bauer,A. W.;  Kirby,W. M. Sherris, J. C. 

and Turck, M. (1966). Antibiotic 

susceptibility testing by a 

standardized single disk method. Am 

J Clin Pathol: 45(4):493-496. 

Challaghan, R. E.; Mara W. O. and 

Grogan, J. B. (1969). Physical 

stability and biological and 

physiochemical properties of twelve 

Pseudomonas 

aeroginosabacteriophages. Virology., 

37: 642-649. 

Dowson, W. J. (1957). Plant diseases due to 

bacteria/by WJ Dowson (No. PA632.3 

D6.). University Press. Cambridge. 

GB.‏ 

Francki, R. I. B. (1973). Plant 

rhabdoviruses. Adv. Virus res. 10: 

257 - 345. 

Hammad A. M. M., Haddad S. M. and 

Hassan Sara ( 2018). Isolation and 

characterization of bacterial viruses 

specific to Bacillus 

megaterium.Minia J. of Agric. Res. 

& Develop. 1:  81-87.  

Hammad, A. M. M. (1989). A comparative 

study of bacteriophage of 

Rhizobiumleguminosarum in soils of 

Egypt and Scotland. Ph.D. Thesis 

Dept. Agric Microbiol. Fac. Agric. 

Minia Univ., Minia Egypt. 

https://pubmed.ncbi.nlm.nih.gov/?term=Bauer+AW&cauthor_id=5325707
https://pubmed.ncbi.nlm.nih.gov/?term=Kirby+WM&cauthor_id=5325707
https://pubmed.ncbi.nlm.nih.gov/?term=Sherris+JC&cauthor_id=5325707
https://pubmed.ncbi.nlm.nih.gov/?term=Turck+M&cauthor_id=5325707


Minia J. of Agric. Res. & Develop., Minia Univ., Vol. 45 (4): 517- 530, 2025 

 

 

529 

Hammad, A. M. M. (1993). Occurrence of 

bacteriophages of Bradyrhizobium 

japonicum in rhizospher soil of 

soybean. Minia J. Agric. Res &Dev., 

15: 609-624. 

Hammad, A. M. M. and Ali, F. S. (1999). 
Bacteriophages of 

Bradyrhizobiumjaponicum in 

rhizosphere soil and their effect on 

nodulation of soybean.Annals Agric. 

Sci. Ain Shams Univ., Cairo 44 (1): 1 

- 4. 

Hammad, A. M. M.; Saad, O. A. O. and 

Ali, M. Z. H. (1995). Bacteriophages 

specific for Rhizobium 

leguminosarum.II. Their effect on 

nodulation and growth of Vicia faba. 

Minia. J. Agric. Res. & Dev., 17: 

247-255. 

Hegazi, N. A.; Abou el Nasr, M. A.; 

Othman, B. A. and Allam, E. K. 

(1980).  Ecological studies on 

bacteriophages specific for a number 

of soil bacteria with particular 

reference to Azotobacter . Egyptian 

Society of Applied Microbiology. 

Proc. IV th Conf. Microbiol., Cairo  

1980 Vol. 1: Soil,Food and 

IndusterialMicrobiol., pp. 283 302. 

Kankila, J. and Lindstrom, K. (1994). 

Host range, morphology and DNA 

restrction patterns of bacteriophage 

isolates infecting Rhizobium 

leguminosarumbv. Trifolii. Soil 

Biology and Biochemistry. 26 (4): 

429-437. 

Kiraly, Z.; Klement, Z.; Solymosy, F. and 

Voros, J. (1970). Methods in Plant 

Pathology. With Special Reference to 

Breeding for Disease Resistance. Pp 

183 192, 2 nded ,Akademiaikiado, 

Budapest. 

Kowalski, M.; Ham, G. E.; Frederick, l. R. 

and Anderson, I. C. (1974). 

Relationship between strains of 

Rhizobium japonicum and their 

bacteriophages from soil and nodules 

of field-grown soybeans. Soil Sci., 3: 

221-228. 

Kowalski, M.; Staniewski, R. and 

ziemiecka, J (1963). Recent polish 

Studies on rhizobiophages. Ann. Inst. 

Pasteur 105: 237-241. 

Long, P. F.; Parekh, N. R.; Munro, J. C. 

and Williams, S. T. (1993). Isolation 

of actinophage that attack some 

maduromycete actinomycetes. 

FEMS Microbiology letters 108: 

195-200  

Maniatis, T.; Fritsch E. F. and Sambrook, 

J. (1982). Molecular Cloning: A 

Laboratory Manual. New York: Cold 

Spring Harbor Laboratory. 

Mohamed, M. D. A.; Kelany, M. A. ; 

Hammad, A. M. M.; Mohamed, H. 

M. and Elsharouny, T. H. (2023). 

Controlling foodborne pathogenic 

Citrobacter freundiivia lytic 

bacteriophages. International Journal 

of Agricultural Sciences 5 (4); 121-

129. 

Nonomura, H. and Hayakawa 

(1988).Distribution of rare 

actinomycetes in Japanese soils. J. 

Fermentation Technology. 66 (4):  

367-373. 

Othman, B. A. A. (1997). Isolation of 

lambdiod bacteriophage (b4 EC) 

from sewage polluted drinking water. 

9th Cnf. Microbiol., Cairo, 25 –27 

March. 

Osman, Gehad R. A.; Hammad, A. M. M.; 

Haddad, S. A. and Omar, Maha O. 

A. (2024). Characteristics of 

Bacteriophages specific to salt 

tolerant Azotobacter sp. in Minia 

Soils. Minia J. of Agric. Res. & 

Develop., Minia Univ., 44 ( 4 ): 509 

– 521. 

https://www.sciencedirect.com/journal/journal-of-fermentation-technology
https://www.sciencedirect.com/journal/journal-of-fermentation-technology
https://www.sciencedirect.com/journal/journal-of-fermentation-technology/vol/66/issue/4


Adel M. M. Hammad et.  al., 

 

 

530 

Pringsulaka, O,  Chavanich, S.,  Doic, K. 

and Ogatac, S. (2004). 

Characteristics and Distribution of 

Actinophages Isolated from Thai 

Soil Samples. Science Asia 30: 223-

230. 

Roslycky, E. B.; Allen, O. N. and McCoy, 

E. (1962). Physiochemical 

propertiesof phages for 

Agrobacterium radiobacter .Canad. 

J. Microbiol., 9:199 209. 

Stacey, G.; Pocratsky, L. A. and 

Puvanesarajah, V. (1984). 
Bacteriophage thatcan distinguish 

between wild type rhizobium 

japonicum and a non-nodulating 

mutant. Applied and Environmental 

Microbiol., 48: 68-72. 

Waksman,   S.  A., &Lechevalier,H.A.   

(1961).The  Actinomycetes. Vol.  II.   

Classification,  

IdentificationandDescriptionofGener

aand  species.  Williams  andWilkins  

Co.,  Baltimore, U. S. A, 430. 

Waksman,
 
 S. A.; Schatz,  A. and 

Reynolds,  D. M.  (2010).Production 

of antibiotic substances by 

actinomycetes. National Center for 

Biotechnology 

Information 1213:112-124.  

 

 الملخص العربى

 

 رات النشاط المضاد الاكتينوفاجات المتخصصة علي عسلة اكتينوميسيتات

  )العسل والخصائص( بعض البكتيريا الممرضةل 

 

‏
 فكرى عمر محمذ محسن عادل محمود محمذ حماد ،  محمذ زكي حسن علي ، إنعام

‏جامعة‏انمىيا‏‏–كهية‏انزساعة‏‏–لسم‏انميكشَبيُنُجيا‏انزساعية‏

‏

عزنة‏مه‏الاكحيىُميسحات‏مه‏عيىات‏جشبة‏َسماد‏عضُِ‏جم‏جمعٍا‏مه‏محافظة‏انمىيا.‏جم‏‏21زي‏انذساسة‏جم‏عزل‏فّ‏ٌ

 ,Staphylococcus aureusوشاط‏عانّ‏مضاد‏نبكحيشيا‏1AC.‏أظٍشت‏انعزنة‏.ACَ..... AC12‏AC1َ1جسمية‏انعزلات

Escherichia coli, Klebselia sp. َ Bacillus cereus‏جم‏ع مه‏AC2عزنة‏مه‏انفاجات‏انمحخصصة‏عهّ‏‏21زل‏.

‏َبىاء‏عهّ‏جشابً‏انفاجات‏انمعزَنة‏فّ‏دسجة‏الاس‏انٍيذسَجيىّ‏الامثم‏َ‏انحساسية‏ عيىات‏جشبة‏جمعث‏مه‏محافظة‏انمىيا.

‏ ‏مُجّ ‏طُل ‏رات ‏انبىفسجية ‏فُق ‏انّ‏‏162نلاشعة ‏انفاجات ‏جمسيم ‏ثم ‏انعُائهّ ‏َانمذِ ‏انحشاسِ ‏انحثبيظ واوُميحشَدسجة

‏ ‏A َBمجمُعحيه ‏انشكم‏. ‏فّ ‏محشابٍة ‏مجمُعة ‏كم ‏فاجات ‏أن ‏نهفاجات ‏الانكحشَوّ ‏انميكشَسكُب ‏صُس ‏اظٍشت َلذ

انمُسفُنُجّ‏َانمياسات.‏َمه‏انىحائج‏انمححصم‏عهيٍا‏يحضح‏أن‏فاجات‏كم‏مجمُعة‏جىحمّ‏انّ‏وُع‏َاحذ‏مه‏انفاجات.‏أِ‏أن‏

 .ØAC2a َØAC2bيٍما‏اسماء‏عزنة‏مه‏انفاجات‏جىحمّ‏انّ‏وُعيه‏فمظ‏َلذ‏اطهك‏عه‏21
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