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A B S T R A C T 

The application of various strategies is being used to manage the Plant diseases.  These strategies are used for the 
management of plant diseases by applying the cultural, genetical, chemical and biological controls. The biological 
control approaches are getting more importance on account of their less expensive and environmental, friendly usage.  
Therefore, the research is conducted to evaluate the anti-microbial activity of Nigella sativa seed oil for the 
management of the most common plant pathogenic gram -ve bacteria pseudomonas and burkholderia.  The isolated 
bacterias are being mentioned here with FCBP reference like Pseudomonas syringae pv syringae (FCBP009), P. 
Syringae  pv populans (FCBP010), P. Syringae (FCBP405), Burkholderia  pseudomallei (FCBP036; FCBP350; FCBP460) 
and B. Glumae (FCBP459) were collected from infected fruit/seed. The above mentioned bacterial strains were 
examined by using concentrations (10, 40, 60, 100 and 200 ppm) of Nigella sativa seed oil, ampicillin and 
streptomycin antibiotics. After investigation, the study found that Nigella sativa maximum inhibition (65.0 mm) were 
recorded at 200 ppm concentration in assessment of B. Glumae (FCBP459) pathogen. Conversely, the minimum 
inhibition (20.25 mm) were recorded at the similar concentration in assessment of P. syringae pv. syringae (FCBP405). 
Particularly, the present research observes that the antibiotic drugs use against the above mentioned bacteria have 
shown the great variation in resistance. This research suggests to use of antibacterial materials from biological origin 
in managing these disease-causing bacteria.  
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INTRODUCTION 

Plant development and growth is strongly  affected by 

the existence and activities of microbes. Bacteria can 

have associative or antagonistic relationships with other 

microbes moving the composition of the microorganism 

communities which ultimately affect the growth of 

plants (Welbaum et al., 2004). Bacteria have been 

extensively studied in association with plant diseases 

(Francis et al., 2010). Chief groups including plant 

pathogenic bacteria are; Erwinia, Pseudomonas, 

Ralstonia, Xanthomonas, Agrobacterium, Streptomyces, 

Xylella, Arthrobacter, Burkholderia and Clavibacter. Some 

crucial phytopathogens include species of Bacillus, 

Clostridium, Rhizobacter, Rhizomonas and Serratia 

(Green et al., 2010; Shenge et al., 2007) There is greater 

diversity in the structure and function of extracellular 

degradative enzymes of bacteria. These enzymes 

include; proteases, hemicellulases, xylanases, cellulases 

and pectinases (Déjean et al., 2013; Lee et al., 2014; Toth 

et al., 2003). During infection, bacteria change the 

physiology of host cells and defense mechanism of the 

host is suppressed by the pathogen (Rico et al., 2009). 

The identification is necessary to cure the diseases or 

the infection caused due to the bacteria by applying 

appropriate strategies. Identification of pathogens 

sustains significance for epidemiological 

purposes(Ivnitski et al., 1999). Consequently, there is a 

need to develop fast, precise and sensitive methods for 

identification of bacteria. Accurate identification 

facilitates more systematic treatments and disease 
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prevention (Sharma and Mutharasan, 2013; Tallury et 

al., 2010). Plant extracts are considered to have 

antibacterial, antiviral, antifungal, insecticidal and 

antioxidant properties (Burt, 2004; Kordali et al., 2005) 

Several plants and their extracts have been reported for 

their potential use against microbes including food-

borne pathogens (Grujic‐Jovanovic et al., 2004; Rančić et 

al., 2005). These essential oils or plant extracts contain a 

wide variety of plant secondary metabolites that slow or 

inhibit the microorganism’s growth (Nazzaro et al., 

2013; Stojković et al., 2013). Essential oils are mainly 

composed of mono- and sesquiterpenes which include 

phenols, alcohols, ethers, carbohydrates, aldehydes and 

ketones. All these constituents are responsible for 

biological activity of plant extracts. This is the reason for 

adding spices and herbs to food since ancient times 

(Soković et al., 2010). Like phenolic and terpenes, other 

oxygenated terpenoids are shown to have highest 

antimicrobial activity potential while other 

hydrocarbons are also potential sources against 

microbes. Interactions between these types of 

compounds may lead to antagonistic, additive, or 

synergistic effects (Bassolé and Juliani, 2012). 

In USA, presently, almost 90% of streptomycin is used in 

plant agriculture to control fire blight (McManus et al., 

2002). Minor uses of streptomycin include control of 

bacterial diseases in floriculture and on potato tubers, 

tobacco seedlings and other vegetable seedlings in the 

field or greenhouse (Vidaver, 2002). Ampicillin is also 

used as an antibacterial drug. It is found effective for 

various bacterial strains. It is regarded as first ‘broad 

spectrum’ pencillin with significant activity against 

several Gram-positive bacteria including Streptococcus 

pyogenes and S. pneumoniae. Gram-negative bacteria i.e. 

Haemophilus influenzae and Neisseria meningitidis are 

also controlled by ampicillin. The combined activity of 

ampicillin and sulbactem is found to be very effective 

(Akova, 2008; Hauser, 2012). 

Nigella sativa seed also called ‘Black Seed’ is an ever 

known miracle seed. This plant has been most 

extensively studied due to its pharmacological and 

phytochemical importance. Its aqueous and oil extracts 

are commonly used because of possessing strong 

anticancer, anti-inflammatory, anti-analgesic and 

antimicrobial activities. The most important and 

abundant component of black seed oil is thymoquinone 

which is the principal chemical to perform all activities 

of seed (Gali-Muhtasib et al., 2006). 

Present study is designed by keeping in view the 

economic importance of phytopathogenic bacteria and 

role of authentic identification of pathogens in disease 

management. For this study, plant pathogenic bacteria 

were characterized on the basis of morphological and 

biochemical basis. Oil of N. sativa seed was evaluated to 

determine its efficacy as a biological control agent for 

these phytopathogens in comparison of commercially 

available common drugs; ampicillin and streptomycin. 

MATERIAL AND METHODS  

Procurement of bacterial cultures: For present study, 

seven plant pathogenic bacterial strains belonging to 

two different genera isolated from diseased tissues of 

different plants were selected. Pure cultures of selected 

bacterial strains were collected from infected fruit/seed 

and submitted to First Fungal Culture Bank of Pakistan 

(FCBP), Institute of Agricultural Sciences, University of 

the Punjab Lahore for authenticity and got reference 

accession number. Bacterial strains were stored at 4°C 

for further study. 

Table 1. Inventory of the bacterial strains used for present study. 

Strain  FCBP No. Substrate 

Pseudomonas syringae pv. syringae FCBP009 Prunus savium fruit 

P. syringae pv. populans FCBP010 Pyrus malus fruit 

P. syringae FCBP405 Triticum aestivum leaf 

Burkholderia pseudomallei FCBP036 Saccharum officinarum stem  

B. pseudomallei FCBP350 Citrus reticulata fruit 

B. pseudomallei FCBP460 Oryza sativa seeds 

B. glumae FCBP459 Oryza sativa seeds 

Biochemical characterization: Bacteria were revived 

and pure cultures were subjected to colony description, 

cell morphological studies and biochemical 

characterization. Biochemical attributes of selected 

bacterial pathogens were determined using the bacterial 

identification system, MicrogenTM GnA+B - ID 

(Microgen Bioproducts Ltd, UK). The GN-ID 

identification kit is comprised of two microwell test 
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strips called GN A and GN B. These microwell strips 

contain standard substrates required for biochemical 

analysis. These tests include a preference for 

carbohydrate as carbon source and activities of enzymes 

catalyze various metabolic reactions. Identification of 

the isolates was verified by entering all the biochemical 

test results into the Microgen Identification System 

software.  

Other biochemical parameters studied during present 

investigation were cell wall characterization by Gram 

staining and KOH hydrolysis test; amylase, lipase and 

arginine dihydrolase enzymes activity tests and finally 

determination of oxidation/fermentation mode of 

carbohydrate breakdown by these bacteria. 

Cell wall characterization: Cell wall character of each 

bacterium was determined by standard Gram staining 

procedure. Potassium hydroxide (KOH) solubility test 

was also conducted for further analyzing the 

characteristic of Gram-negative bacteria. A loopful 

bacterial culture was aseptically removed from Petri 

plates with tooth pick, placed on a glass slide in a drop of 

3% KOH solution. Upon mixing the bacterial cells in 

KOH, bacteria making mucous thread were regarded as 

Gram negative while Gram positive bacteria did not form 

this mucous thread. 

Starch hydrolysis test: To test bacteria for this amylase, 

starch agar medium (Soluble starch 2 g, Peptone 5 g, 

Beef extract 3 g, Agar 20 g dissolved in 1 L of distilled 

water) was prepared. Medium was inoculated by 

streaking bacterial isolates and incubated for 4 days at 

27 ± 2°C. After incubation period, plates were flooded 

with Lugol’s iodine solution (Potassium iodide 10 g, 

Iodine 5 g, distilled water 100 mL) and observed for the 

appearance of clear zones of hydrolysis around the 

bacterial growth (Lelliott and Stead, 1987). Amylase 

activity level is indicated by “+” sign. (+) Positive but 

poor activity; (++) moderate activity, (+++) denoted to 

strong activity and (-) is used for no activity. 

Lipase activity test: Lipase test, based on the 

production of lipase enzyme by a bacterium, was also 

carried out. For lipase enzyme activity, Tween 80 

medium was prepared as; Peptone 10 g, NaCl 5 g, CaCl2, 

H2O 0.1 g, Agar 15 g, Tween 80 10 mL (1% w/v), 

distilled water 1 L. Tween 80 agar plates were 

inoculated with the bacteria and incubated for 7 days at 

27 ± 2°C (Lelliott and Stead, 1987). 

Arginine dihydrolase test: Thorley’s medium (Peptone 

1 g, NaCl 5 g, K2HPO4 0.3 g, L-arginine HCL 10 g agar 30 

g; mixed and dissolved by heating in 1 L distilled water, 

pH adjusted to 7.2) was used to analyze the arginine 

dihydrolase ability of selected bacteria. Medium was 

poured into test tubes at the rate of 5 mL per tube. 

Medium in the tubes was inoculated with the test 

bacterial strains by stabbing method. The medium was 

covered with a layer of sterile mineral oil. Un-inoculated 

test tube served as control (Lelliott and Stead, 1987). To 

test the ability of the species to use arginine as carbon 

source, strains were incubated for 3 days. If the arginine 

present in medium is utilized, the color of medium 

changes from orange to pink due to the change in pH of 

medium. 

In vitro control of phytopathogenic bacteria 

Selection of antibiotics and plant material: Seed oil of 

Nigella sativa (Kalonji) and two broad-spectrum 

antibiotics, streptomycin and ampicillin were selected to 

test their efficacy to control phytopathogenic bacteria.  

Preparation of antibacterial materials: One-gram 

powdered streptomycin or ampicillin was dissolved in 5 

mL sterilized deionized water. This stock solution was 

further diluted in order to check bacterial growth at 

different doses of antibiotics. Five different 

concentrations made from the antibiotic stock were 10, 

40, 60, 100 and 200 ppm. Sterilized water was used as a 

control. 

Nigella sativa seed oil was used as other tool to control 

bacterial growth. Concentrated oil purchased from the 

market was used as stock. From this stock further 

dilution was prepared by mixing oil with dimethyl 

sulfoxide (DMSO). Concentrations of N. sativa seed oil 

used to control bacterial growth were 10, 40, 40, 100 

and 200 ppm. DMSO was used as control. 

Antimicrobial testing setup: To study the antibacterial 

potential of selected materials, Agar well diffusion 

method was carried out as described by (Mathabe et al., 

2006) with some modifications. Bacterial strains were 

inoculated on agar LBA by spreading 103 cells using a 

sterilized spreader under aseptic conditions. A sterilized 

cork borer of 5 mm diameter was used to make three 

wells in each Petri plate at equal distances. Out of the 

dilutions made from the test samples (seed oil, 

streptomycin and ampicillin), 50 µl of each treatment 

was pipetted into the two holes of a plate while one was 

loaded with control (sterilized water or DMSO). Each 

treatment was replicated three times. 

Bacterial growth condition and result acquisition: 

Inoculated plates were incubated at 37°C for 24 hours. 
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Antibacterial effect of selected materials was determined 

in term of the diameter (mm) of bacterial growth 

inhibition zone around the wells. Data was presented as 

mean diameter of inhibition zones of replicates. 

RESULTS 

Morphological and biochemical characterization: 

Morphologically, all three strains of Pseudomonas 

syringae were similar with each other. Selected 

Burkholderia pseudomallei strains and B. glumae also 

shared the same colonial as well as cell characteristics 

(Table 2). However, differences were noted in the 

morphological characters of Pseudomonas and 

Burkholderia strains. Results of biochemical analysis of 

bacterial cells carried out using MicrogenTM GnA+B – ID 

system are summarized in Table 2. 

Cell wall characterization: Gram’s staining results 

showed that all selected bacteria were Gram negative. In 

addition, all strains were positive for KOH solubility test 

hence confirming that these are Gram positive (Figure 1). 

Starch hydrolysis by amylase: For the detection of 

comparative amylase activity, test bacterial strains were 

grown on starch containing growth medium. After 

flooding the bacterial colonies with Lugol’s iodine 

solution, of blue/purple color in agar medium indicates 

the starch. However, if starch of the growth medium is 

digested by amylase a clear halo zone appears around 

the colony. Hence bacteria which did not show any 

hydrolysis zone were regarded as negative for this test 

(Figure 2). Amylase activity in Pseudomonas syringae pv. 

syringae (FCBP009) was found to be moderate however 

P. syringae pv. populans (FCBP010) and P. syringae 

(FCBP405) exhibited clear starch hydrolysis zones 

around colonies, which indicated their excellent 

amylolytic activity. 

 
Figure 1. KOH solubility test for cell wall characterization. A: Pseudomonas syringae pv. syringae (FCBP009); B: P. 

syringae pv. populans (FCBP010); C: P. syringae (FCBP405); D: Burkholderia pseudomallei (FCBP036); E: B. 
pseudomallei (FCBP350); F: B. pseudomallei (FCBP460) and G: B. glumae (FCBP459). 

Table 2. Biochemical characteristics of selected strains as determined by MicrogenTM GnA+B - ID system. 

Characters 
Name of Bacterial species 

Pseudomonas syringae 
(FCBP009, FCBP010, FCBP405) 

Burkholderia pseudomallei 
(FCBP036, FCBP350, FCBP460) 

Burkholderia glumae 
(FCBP459) 

Morphological characters 
Colony color Off-white Dirty white Dirty white 
Colony shape Irregular irregular irregular 
Surface Smooth Rough rough 
Edge  Entire Entire entire 
Elevation  Raised Flat flat 
Cell shape Rods Rods rods 
Spore type -ve -ve -ve 
Capsule stain -ve -ve -ve 
Motility test +ve -ve -ve 

A B C

E F GD
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Biochemical characters 

Indole test -ve -ve +ve 

Methyl red test: -ve -ve -ve 

Citrate utilization test -ve -ve -ve 

Hydrogen sulfide test -ve -ve -ve 

Nitrate reduction test +ve -ve -ve 

Oxidase test -ve -ve +ve 

Catalase test +ve -ve -ve 

Gelatin test -ve -ve -ve 

Malonate test -ve -ve -ve 

Inositol test -ve -ve -ve 

Sorbitol test +ve +ve -ve 

Rhamnose test -ve -ve -ve 

Sucrose test +ve -ve -ve 

Lactose test -ve -ve -ve 

Arabinose test -ve -ve -ve 

Adonitol test -ve -ve -ve 

Raffinose test -ve -ve -ve 

Salicin test -ve -ve -ve 

Mannitol test -ve -ve -ve 

Xylose test -ve +ve +ve 

 
Figure 2. A representation of amylase activity for starch hydrolysis by bacterial strains. A: Strong amylolytic activity; 

B: No activity.  
All selected Burkholderia strains viz., Burkholderia 

pseudomallei (FCBP036), B. pseudomallei (FCBP350), B. 

pseudomallei (FCBP460) and B. glumae (FCBP459) 

showed strong activity of amylase that could be detected 

by the clear zone around the growing bacterial colonies.  

Lipase activity test: The lipase activity of bacterial cells 

was determined in term of the presence of white 

precipitation around the bacterial colonies when grown 

on Tween 80 agar plates (Figure 3). Pseudomonas 

syringae pv. syringae (FCBP009) showed positive result 

for lipase activity while P. syringae pv. populans 

(FCBP010) and P. syringae (FCBP405) did not show 

precipitation around the colonies indicating that both of 

these strains were devoid of lipase activity. 

A B
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Figure 3. Lipase activity of a bacterial pathogen. A: No substrate added; B: Substrate added.A dense white 

precipitation due to lipase activity was observed around the colonies of B. pseudomallei (FCBP036) and B. 
pseudomallei (FCBP460) depicting strong lipase activity by these stains. On the other hand, B. pseudomallei 
(FCBP350) and B. glumae (FCBP459) showed moderate activity. 

Arginine dihydrolase test: Results of present study 

showed that one strain of Pseudomonas i.e. P. syringae 

pv. syringae (FCBP009) exhibited pink color indicated its 

positive activity for arginine hydrolase (Figure 4) while 

other two strains; P. syringae pv. populans (FCBP010) 

and P. syringae (FCBP405) showed negative results. All 

the selected Burkholderia strains were unable to utilize 

arginine present in growth medium. 

 
Figure 4. A representative demonstration of arginine dihydrolase test results. A: Arginine dihydrolase activity positive 

and B: Arginine dihydrolase activity negative. + Arg denoted to arginine added to medium while – Arg means 
arginine is absent in medium. 

Management of bacterial pathogens: Seed oil of 

Nigella sativa was tested for its efficacy in controlling 

the growth of bacterial pathogens. The antibacterial 

potential of N. sativa seed oil was compared with two 

commercially available broad-spectrum antibiotics; 

Ampicillin and streptomycin. A range of different 

concentrations of selected antibacterial compounds 

was evaluated and their effect was measured in term 

of the diameter of bacterial growth inhibition zone 

(Figure 5). 

 
Figure 5. Experimental set up to study antibacterial effect of selected antibiotics/black seed oil. Well on top of each 

plate is showing control (without antibacterial compound). Other two wells in plate are replicates for each 
treatment. A: 10 ppm; B: 40 ppm; C: 60 ppm; D: 100 ppm and E: 200 ppm antibacterial added. 

A B

A B

+ Arg - Arg + Arg - Arg

Antibacterial 

added A B C D E
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Growth inhibition of Pseudomonas species: In general, 

an increase in diameter of inhibition zone was recorded 

as the concentration of black seed oil increased from 10 to 

200 ppm hence highest concentration presented 

strongest antibacterial effect on growth of all three 

Psuedomonas strains. Antibacterial potential of oil was 

comparable with that of commercially available 

antibiotics (Figure 6) against all the tested strains. 

Surprisingly, black seed oil caused more growth inhibition 

than the ampicillin in case of P. syringae pv. syringae 

(FCBP009) and P. syringae pv. populans (FCBP010). 

However black seed oil when compared to commercial 

antibiotics, had least effect on growth of P. syringae pv. 

syringae (FCBP405). All concentration of oil showed 

almost equal values for growth inhibition zones of P. 

syringae pv. syringae (FCBP405). Comparing effect of all 

three antibacterial compounds, streptomycin posed 

highest growth control in all tested bacteria (Table 3). 

 
Figure 6. Comparative antibacterial potential of ampicillin ( ), streptomycin ( ) and black seed oil ( ) on 

growth of A: Pseudomonas syringae pv. syringae (FCBP009); B: P. syringae pv. populans (FCBP010) and C: P. 
syringae pv. syringae (FCBP405). Vertical bars represent the standard error (SE) of the mean of replicates 
of each treatment. 
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Figure 7. Comparative antibacterial potential of ampicillin ( ), streptomycin ( ) and black seed oil ( ) on 

growth of A: Burkholderia pseudomallei (FCBP036); B: B. pseudomallei (FCBP350); C: B. glumae (FCBP459) 
and D: B. pseudomallei (FCBP460). Vertical bars represent the standard error (SE) of the mean of replicates 
of each treatment. 

Table 3. Diameters of growth inhibition zones when applied maximum (200 ppm) concentration of antibacterial 
compound 

Strains Black seed oil Ampicillin  Streptomycin 
P. syringae pv. syringae (FCBP009) 42.15 + 3.34 40.20 + 2.04 47.33 + 0.33 
P. syringae pv. populans (FCBP010) 44.50 + 1.32 42.20 + 1.08 56.83 + 1.51 
P. syringae (FCBP405) 20.25 + 0.25 30.25 + 2.25 52.67 + 0.67 
B. pseudomallei (FCBP036) 39.10 + 1.96 36.25 + 1.31 52.05 + 2.62 
B. pseudomallei (FCBP350) 36.75 + 0.95 59.05 + 0.71 49.17 + 0.67 
B. pseudomallei (FCBP460) 31.50 + 1.26 39.55 + 1.5 59.33 + 3.45 
B. glumae (FCBP459) 65.10 + 3.34 38.55 + 2.5 35.10 + 0.65 
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Growth inhibition studies of Burkholderia strains: 

Following concentrations of black seed oil, different 

levels of bacterial growth checks were recorded for 

Burkholderia species. Order of inhibition was observed 

as B. glumae (FCBP459) > B. pseudomallei (FCBP036) > 

B. pseudomallei (FCBP350) > B. pseudomallei (FCBP460). 

Black seed oil was found to be highly effective against B. 

glumae (FCBP459) growth as significant increase in 

growth inhibition zone was observed by increasing 

concentration. In response to black seed oil, B. glumae 

(FCBP459) zone of inhibition diameter was almost 

double as that by ampicillin and streptomycin (Table 3). 

Growth of B. pseudomallei (FCBP460) was maximum 

controlled by streptomycin followed by ampicillin while 

black seed oil exhibited least antibacterial potential 

(Figure 7). Black seed oil exhibited higher antibacterial 

potential against B. pseudomallei (FCBP036) than 

ampicillin while in comparison to commercial drugs, 

proved to be less effective in controlling growth of B. 

pseudomallei (FCBP350).  

DISCUSSION 

Current investigation was attempted to characterize the 

phytopathogenic bacteria on biochemical basis and 

analyze their comparative sensitivity towards 

streptomycin, ampicillin and oil of black seeds. Gram-

negative bacteria have been found highly associated 

with plant diseases. Moreover, their association with 

respect to plant diseases has been extensively studied 

and established (Francis et al., 2010). All strains studied 

for present study were Gram negative and also formed a 

mucoid loop to further confirm cell wall 

characterization. (Jabeen et al., 2012) performed same 

experiment with different isolates of Xanthomonas 

oryzae pv. oryzae, provided all strains were Gram 

negative and also showed positive KOH solubility 

results. With respect to other enzymatically catalyzed 

reactions, working on the parallel lines, (Gormez et al., 

2013) performed similar biochemical tests for 

characterization of different isolations of Psuedomonas 

syringae and came with different results for different 

strains. Similarly, (Prakash et al., 2014) did similar 

experiment on isolation, identification and 

characterization of Burkholderia pseudomallei from soil. 

They isolated 67 bacterial strains from soil and 

performed their biochemical test to check their 

similarities. All tested strains provided positives results 

for arginine and glucose test while only eight isolates 

were found biochemically consistent to profile of B. 

pseudomallei except with negative arabinose sugar 

assimilation.  

For present study, antibacterial efficacy of black seed oil 

was compared with that of two very commonly used 

commercial antibiotics i-e streptomycin and ampicillin. 

Synthetic antibiotics target bacterial gyrase and cause 

cell death (Dwyer et al., 2007). Streptomycin mainly 

affects bacterial ribosomes and influenced protein 

biosynthesis (Kaji and Kaji, 1965). In present study, 

different concentrations of ampicillin and streptomycin 

tried were 10, 40, 60, 100 and 200 ppm. All of these 

caused different effects on bacterial growth. However, a 

trend was observed with these concentrations that the 

lowest concentration had the least effect on bacterial 

growth while the highest concentration had a 

remarkable effect on bacterial growth. Similar work was 

performed by Ingham and Coleman, 1986) who found 

that low streptomycin concentration did not reduce 

bacterial population, while high concentration 

applications showed good effect. 

Similar work was also conducted to find antibacterial 

activity by (Sebiomo et al., 2011) to investigate the effect 

of ginger (Zingiber officinale) extract and some 

commercially available antibiotics i.e. chloramphenicol, 

ampicillin and tetracycline against Streptococcus pyogenes 

and S. aureus. Ginger extracts were found very effective 

against these bacteria while different concentrations of 

three antibiotics showed significant effect on the 

inhibition zones of both bacteria. The In vitro activity of 

gentamicin, tobramycin, kanamycin, and amikacin in 

combination with ampicillin was determined against 

aminoglycoside-resistant group B streptococci. Synergy in 

each combination was determined by quantitative kill 

curves and demonstrated in all the combinations tested 

(Cooper et al., 1979). 

Nigella sativa seeds were found effective for fungal, 

parasitic and bacterial infections. For centuries, its oil is 

used as good analgesic, food preservative, condiment and 

carminative and for treatment of many ailments around 

the world (Dadgar et al., 2006). Ether extract and its 

derivatives like thymoquinone play a major role for 

antimicrobial activity by N. sativa. These chemicals were 

found very effective to inhibit Scopulariopsis brevicaulis, 

Fusarium solani and Aspergillus niger which are known as 

opportunistic fungi. Several species of three genera of 

dermatophytes i.e. Microsporum, Trichophyton and 

Epidemophyton are found to control by N. sativa (Aljabre 

et al., 2015). 
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(Topozada, 1965) first reported that phenolic fraction of 

N. sativa had antibacterial effects. In an experiment, 

black seed extract and essential oil were tested for their 

antioxidant, antifungal and antibacterial activities. Both 

of these extracts were found effective against Penicillium 

citrinum, while in case of bacteria, there was complete 

inhibition of growth zones of Staphylococcus aureus, 

Pseudomonas aeruginosa, Bacillus subtilus and B. cereus 

with strong antioxidant activities (Singh et al., 2005). 

Present investigation suggested that different bacterial 

strains even belonging to same species behave 

differentially towards their enzymatic activity and oil 

seed N. sativa has the potential to control the plant 

pathogenic bacteria. 
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