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ABSTRACT 
The effect of fertilizer treatment on the antimicrobial activities of the leaves of Ocimum gratissimum (L.) and Gongronema latifolium 
(Benth) was investigated. Cultivated O. gratissimum and G. latifolium were applied with NPK (15:15:15) fertilizer at 100, 200, 300, 400 
and 500 kg/ha treatment levels in planting buckets derived using the furrow slice method two months after seedling emergence. No 
fertilizer treatment served as control. Leaves were harvested one month after treatment. The ethanolic extracts of the harvested leaves 
were used to determine the sensitivity of the extracts on Klebsiella pneumoniae, Escherichia coli, Staphylococcus aurues, Pseudomonas 
aeruginosa, Salmonella typhi, Streptococcus faecalis, Candida albicans and Aspergillus niger. The result obtained showed that the 
antimicrobial activities of the leaves of O. gratissimum and G. latifolium was significantly (P < 0.05) increased by fertilizer treatment. The 
inhibition zone increased with increase in the level of fertilizer treatment. The ethanolic extracts of both plants whether treated or not had 
no antimicrobial effect on A. niger. This research revealed that fertilizer treatment might have increased the phytochemical content of the 
leaves of the plants which in turn enhanced their antimicrobial potential. These phytochemicals are known to exhibit physiological 
activities against bacteria and other microorganisms. 
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INTRODUCTION 
 
The role of plants in the maintenance of good health has 
been reported (Burkill 1995; Moerman 1996). In Nigeria, 
these indigenous plants contain bioactive compounds that 
exhibit physiological activities against bacteria and other 
microorganisms and are also used as precursor for the syn-
thesis of useful drugs (Sofowara 1993; Okwu 2001; Edeoga 
et al. 2003; Osuagwu et al. 2007; Osuagwu 2008). The anti-
microbial activities of these plants and their products such 
as essential oils are well documented (El-Zaher et al. 2006; 
Ijeh et al. 2006; Mevy et al. 2007; Sahraoui et al. 2007; 
Vagionas et al. 2007; Nwinyi et al. 2008; Sengui et al. 
2009; Pir-balouti et al. 2010). Thus these plants are 
therefore used in the treatment of many diseases such as 
rheumatism, diar-rhea, malaria, elephantiasis, cold obesity, 
dysentery, high blood pressure, malnutrition, gonorrhea and 
others (Gill 1992; Burkill 1995; Batram 1998; Edet et al. 
2009; Aku-odor et al. 2010). 

The biosynthesis of these bioactive plant chemicals is 
influenced by various agronomic and environmental factors. 
Fertilizer treatment is known to determine the concentration 
of these compounds in plants (Asami et al. 2003; Khalil et 
al. 2007; Osuagwu and Nwachukwu 2007; Saradhi et al. 
2007; Rasmussen et al. 2008; Alizadeh et al. 2010; Osuag-
wu and Edeoga 2010; Osuagwu et al. 2010). Water stress 
(drought) is also reported to influence the concentration of 
these phytochemicals in plants (Zheng et al. 2006; Selmar 
2008). 

The antimicrobial activities of Ocimum gratissimum 
and Gongronema latifolium have been investigated and re-
ported. The antimicrobial activities of O. gratissimum have 
been documented (Iwalokun et al. 2003; Ezekwesili et al. 
2004; Ijeh et al. 2005; Tchoumbougnong et al. 2005; Mata-

syoh et al. 2007; Mbata and Salkia 2007; Nweze and Eze 
2009; Nwinyi et al. 2009; Oboh et al. 2009; Prabhu et al. 
2009) and the work of Afolabi and Eleyinmi (2007) showed 
that water and methanol extracts of G. latifolium, signifi-
cantly inhibited the growth of some pathogenic bacteria. 

The objective of this research is to ascertain the impli-
cation of fertilizer treatment on the antimicrobial activities 
of the leaves of O. gratissimum and G. latifolium. 

 
MATERIALS AND METHODS 
 
Plant samples 
 
The seeds of O. gratissimum were collected from a homestead gar-
den in Amaogwu village Bende town, Bende Local Government 
Area of Abia state. The fresh and succulent stem cuttings of G. 
latifolium were obtained from the forest strip of the Forest Depart-
ment, College of Natural Resources and Environmental Manage-
ment, Michael Okpara University of Agriculture, Umudike, Umua-
hia, Abia State. Both plant materials were identified by the taxo-
nomic unit of the Botany section of the Department of Biological 
Sciences, Michael Okpara University of Agriculture, Umudike, 
Umuahia, Abia state. The seeds of O. gratissimum were raised into 
seedling in nursery boxes before they were transplanted into plan-
ting buckets. Stem cuttings of G. latifolium were planted directly 
into the planting buckets. 

Cultivation of the plants was carried out using 24 plastic 
buckets containing 8 kg of sterilized soil. The soil used for the 
research was analyzed to determine the physiochemical properties 
(Table 1). 

Treatments were carried out in four replicates of each treat-
ment. The inorganic fertilizer (NPK 15:15:15) used for the study 
was obtained from the store of the Abia State Ministry of Agricul-
ture, Umuahia, Abia State. Five levels of fertilizer treatments 100, 
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200, 300, 400 and 500 kg/ha derived using the furrow slice method 
(Brady and Weil 1999), in four replicates were used. No fertilizer 
treatment served as control. Treatment occurred two months after 
seedling emergency. Harvesting of plants leaves for antimicrobial 
activity investigation was carried out one month after treatment. 
 
Determination of antimicrobial activity 
 
1. Preparation of plant extract 
 
The ethanolic extracts of the leaves of O. gratissimum and G. lati-
folium was prepared using the method of Ijeh et al. (2005). 

Fifty grams of the pondered samples was soaked in 200 ml of 
absolute ethanol and allowed to stand for 24 h. It was filtered 
using a Whatman No. 1 filter paper. The filtrate was evaporated to 
dryness over steam bath. The residue was dissolved in deionized 
water to obtain the desired plant extract for the antimicrobial tests. 
 
2. Preparation of innocula 
 
Klebsiella pneumoniae, Escherichia coli, Staphylococcus aureus, 
Pseudomonas aeruginosa, Salmonella typhi, Streptococcus fae-
calis, Candida albicans and Aspergillus niger used in the research 
were obtained from the stock culture of the Microbiology labora-
tory, Federal Medical Centre, Umuahia, Abia State, Nigeria. Viabi-
lity test of each isolate was carried out by resuscitating the orga-
nisms in buffered peptone broth and thereafter sub-cultured into 
nutrient agar medium and incubated at 37°C for 24 h. 
 

3. Antimicrobial test 
 
The sensitivity of the test organisms to the ethanolic extracts of the 
leaves of O. gratissimum and G. latifolium was carried out using 
the diffusion method described by Ebi and Ofoefule (1997). 

20 ml of the molten nutrient agar was seeded with 0.2 ml of 
broth culture of the test organisms in sterile Petri dishes. The Petri 
dishes were rotated slowly to ensure a uniform distribution of the 
organisms. They were left to solidify and in the dish cups of 8.0 
mm diameter were made in the agar using a sterile Pasteur pipette. 
The Petri dishes were allowed to stand for about 30 minutes at 
room temperature to allow for proper diffusion of the extracts to 
take place. The plates were then incubated at 37°C for 24 h. The 
zone of inhibition in millimeter were measured and recorded. 

The test was carried out in the laboratory of the Department of 
Biological Sciences, Michael Okpara University of Agriculture, 
Umudike, Umuahia, Abia State. 
 
Statistical analysis 
 
The design for the research was complete randomized design in 
four replicates of each treatment. Analysis of variance (ANOVA) 
was used to analyze the data and LSD at P<0.05 was used to deter-
mine the difference among treatments. 
 
RESULTS AND DISCUSSION 
 
Fertilizer treatment significantly affected the antimicrobial 
activity of the leaves of O. gratissimum and G. latifolium 
(Table 2). 

There was significant increase in the ability of the 
leaves of O. gratissimum to inhibit the activity of K. pneu-
moniae, E. coli, S. aureus, P. aeruginosa, S. typhi, S. faeca-
lis, C. albicans due to fertilizer treatment (Table 2). Fertili-
zer treatment also significantly increased the ability of the 
leaves of G. latifolium to inhibit the activity of K. pneumo-
niae, E. coli, S. aurues, P. aeruginosa, S. typhi, S. faecalis 
and C. albicans (Table 2). 

The observed increased ability of the leaves of O. gra-
tissimum and G. latifolium to inhibit the microbial activity 
of these pathogens as testified by the inhibition zones in 
response to fertilizer treatment might be related to the en-
hanced synthesis and accumulation of phytochemicals (al-
kaloids, phenols, saponins, steroids, tannins) and other plant 
chemicals substances by these plants a consequence of fer-
tilizer treatment. This in turn increased the ability of the ex-
tracts of the leaves to inhibit the activity of these pathogens. 
Osuagwu and Nwachukwu (2007) and Osuagwu (2008) had 
observed that organic fertilizer application led to increased 

Table 1 Physiochemical properties of soil. 
Particle size distribution 

Sand 70.90% 
Silt 15.40% 
Clay 13.70% 
Texture 5 L 
pH (H2O) 5.01 
Organic carbon (%) 0.75% 
Organic matter (%) 1.29% 
Available phosphorus (mg/Kg) 46.00 
Total nitrogen (%) 0.08% 

Exchangeable bases (mg/100 g) 
Ca++ 2.40 
Mg++ 2.00 
K+ 0.07 
Na+ 0.23 
Exchangeable acidity (ME/100 g) 1.20 
Effective cation exchange capacity (ME/100 g) 5.90 

 

Table 2 Effect of NPK fertilizer treatment of the antimicrobial activity of the leaves of Ocimum gratissimum and Gongronema latifolium on Klebsiella 
pneumoniae, Escherichia coli, Staphylococcus aurues, Pseudomonas aeruginosa, Salmonella typhi, Streptococcus faecalis, Candida albicans and 
Aspergillus niger. 

Control 100 kg/ha 200 kg/ha 300 kg/ha 400 kg/ha 500 kg/ha LSD (<0.05)Treatment 
Zone of inhibition (mm) 

Ocimum gratissimum 
Klebsiella pneumoniae 20.00 ± 0.707 a 25.00 ± 0.913 b 27.00 ± 0.910 bc 29.00 ± 0.906 c 32.00 ± 1.472 d 34.00 ± 0.913 d 1.414 
Escherichia coli 26.00 ± 0.913 a 28.00 ± 1.472 ab 30.00 ± 0.912 bc 32.00 ± 1.473 cd 34.00 ± 1.291 de 36.00 ± 1.472 e 1.810 
Staphylococcus aurues 13.00 ± 0.913 a 21.00 ± 1.190 b 24.00 ± 1.502 bc 26.00 ± 1.472 cd 28.00 ± 1.290 cd 29.00 ± 1.472 d 1.863 
Pseudomonas aeruginosa 16.00 ± 1.112 a 16.00 ± 1.472 ab 20.00 ± 1.470 bc 23.00 ± 0.913 cd 24.00 ± 1.472 d 26.00 ± 0.646 d 1.691 
Salmonella typhi 17.00 ± 0.913 a 20.00 ± 1.472 ab 22.00 ± 0.912 bc 25.00 ± 1.472 cd 27.00 ± 0.913 d 28.00 ± 1.291 d 1.599 
Streptococcus faecalis 15.00 ± 0.911 a 18.00 ± 1.472 b 21.00 ± 1.155 b 22.00 ± 1.323 bc 25.00 ± 0.913 cd 27.00 ± 1.472 d 1.740 
Candida albicans 7.00 ± 0.913 a 12.00 ± 0.913 bc 14.00 ± 1.472 c 10.00 ± 1.472 ab 12.00 ± 0.913 bc 13.00 ± 0.912 bc 1.599 
Aspergillus niger 0.00 0.00 0.00 0.00 0.00 0.00  - 

Gongronema latifolium 
Klebsiella pneumoniae 13.00 ± 0.913 a 20.00 ± 0.913 b 24.00 ± 1.291 c 26.00 ± 0.913 cd 28.00 ± 0.913 d 32.00 ± 1.472 e 1.546 
Escherichia coli 15.00 ± 0.913 a 15.00 ± 0.913 a 27.00 ± 0.913 c 30.00 ± 1.472 cd 32.00 ± 0.913 d 35.00 ± 1.472 e 1.740 
Staphylococcus aurues 15.00 ± 0.913 a 23.00 ± 1.851 b 26.00 ± 1.704 bc 25.00 ± 1.472 bc 28.00 ± 1.264 cd 30.00 ± 0.935 d 1.732 
Pseudomonas aeruginosa 10.00 ± 0.912 a 17.00 ± 1.470 b 21.00 ± 1.924 c 20.00 ± 1.573 bc 25.00 ± 0.913 d 25.00 ± 0.913 d 1.683 
Salmonella typhi 12.00 ± 0.965 a 12.00 ± 0.965 a 26.00 ± 0.913 bc 22.00 ± 1.742 b 26.00 ± 1.290 bc 29.00 ± 1.471 c 1.764 
Streptococcus faecalis 14.00 ± 1.473 a 22.00 ± 1.537 b 25.00 ± 1.174 c 22.00 ± 0.986 b 24.00 ± 1.975 b 26.00 ± 1.276 c 1.856 
Candida albicans 5.00 ± 0.927 a 14.00 ± 0.913 b 16.00 ± 1.295 bc 16.00 ± 1.643 bc 16.00 ± 1.473 bc 19.00 ± 1.896 c 1.683 
Aspergillus niger 0.00 0.00 0.00 0.00 0.00 0.00  - 
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concentration of flavonoid, phenol, saponin and tannin in 
the leaves of Ocimum gratissimum. Their reports tend to 
agree with that of Alizadeh et al. (2010), which showed that 
fertilizer treatment caused increased total phenolic content 
in Satureja hortensis. These bioactive substances are known 
to have antimicrobial properties (Edeoga et al. 2009). En-
hanced production of phytochemicals, vitamins and other 
plant chemical substances by plants as a result of fertilizer 
treatment has been reported. Das et al. (2006) showed that 
fertilizer treatment caused significant increase in the sapo-
nin stevioside content of Stevia rebaudiana. The alkaloid 
content of the tissues of Solidago virgaurea was also repor-
ted to be increased by NPK fertilizer treatment (Kolodziej 
2007). Increased flavonoid, phenol and tannin instigated by 
fertilizer treatment was documented (Zheng et al. 2006; 
Sengui et al. 2009). The essential oils content of Tagetes 
minota and Baccharis trimers was observed to be increased 
by fertilizer treatment (Silva et al. 2006; Omidbaigi et al. 
2008). Osuagwu et al. (2010) also reported that fertilizer 
treatment affected the yield and chemical constituents of the 
essential oil from the leaves of Ocimum gratissimum. Fur-
thermore, Mozaffar (1994) and Polat (2008) reported that 
fertilizer treatment significantly increased the ascorbic acid, 
thiamine and niacin content of some plants. The elevation 
of the concentration of these bioactive compounds as a re-
sult of fertilizer treatment invariably increased the potency 
of these medicinal plants. These phytochemicals are known 
to exhibit physiological activities against bacteria and other 
microorganisms (Sofowora 1993; Okwu 2001). 

The antimicrobial activities of O. gratissimum and G. 
latifolium have earlier on been investigated. The antimicro-
bial activity of O. gratissimum was widely reported (Iwalo-
kun et al. 2003; Holetz et al. 2003; Ezekwesili et al. 2004; 
Nakamura et al. 2004; Adebolu and Oladimeji 2005; Mata-
syoh et al. 2007; Nweze and Eze 2009; Nwinyi et al. 2009; 
Oboh et al. 2009). The use of O. gratissimum as a herbal 
medicine for the treatment of diseases such as upper respi-
ratory tract infection, diarrhea, pile, cough, fever, pneumo-
nia, surface wound, gonorrhea, worm infestation and sto-
mach aches has been documented (Gill 1992; Burkill 1995; 
Okeke 1998; Iwalokun et al. 2003; Nangia-Makker et al. 
2007; Prabhu et al. 2009). The leaf extracts are used to re-
duce blood glucose levels (Owoyele et al. 2005; Moham-
med et al. 2007). Its role in blood coagulation and renal 
function is reported (Edemeka and Ogwu 2001; Anigbogu 
and Uzoaga 2006). The leaves of O. gratissimum are used 
to prepare soups and porridge for women after delivery 
among the Igbo’s of Nigeria (Ijeh et al. 2004). The leaves 
are also used as spices for preparation of food (Burkill 
1995; Ijeh et al. 2004). 

The antimicrobial activity of the leaf extracts of G. lati-
folium has been shown by Afolabi and Eleyinmi (2007). It 
is used in traditional medicine for the treatment of cough, 
loss of appetite, diabetes and improved liver function (Bur-
kill 1985; Morebise et al. 2002; Ugochukwu et al. 2003; 
Nwanjo and Alumanah 2006; Okeke and Elekwa 2006; 
Oshinubi et al. 2006; Edet et al. 2009). Asthmatic patients 
usually chew fresh leaves of G. latifolium to relieve whee-
zing (Nwosu and Malize 2006). Leaves are used as spices 
or condiment in the diet of nursing mothers and are used 
raw in salad and to flavour meat preparation and fresh fish 
pepper soup (Okafor et al. 1996; Nwosu and Malize 2006). 
The leaves are also used locally in brewing of beer (Nwosu 
and Malizie 2006). 

The leaf extracts of O. gratissimum and G. latifolium 
had no antimicrobial effect on Aspergillus niger. The leaves 
of both treated and untreated plants did not inhibit the 
microbial activity of A. niger. This indicates that A. niger is 
resistant to the chemicals contained in the leaves of the 
plants. 

The extracts of the leaves of O. gratissimum and G. lati-
folium had more inhibitory effect on the microbial activity 
of bacteria, when compared with effect on fungi (Table 2). 
The above observation relates to the reactions of different 
organisms to similar and different environmental conditions. 

Furthermore, generally increasing the level of fertilizer 
treatment led to corresponding increase in the ability of the 
leaves of the plants to inhibit the microbial activity of the 
pathogens, which in turn the functions of the quantity of 
phytochemicals they contain. Wiesler (1997) observed that 
the impact of nitrogen fertilizer on metabolism of plants 
depends on factors such as its concentration in the soil and 
chemical form. 

The importance of the finding from this research is that 
the application of NPK fertilizer at the appropriate levels 
will enhance the antimicrobial activity of the leaves of O. 
gratissimum and G. latifolium, and thus increase their value 
and efficacy as medicinal plants. 
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