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ABSTRACT.  

Background: Tomato (Solanum lycopersicum L.) yields valuable fruits with potential for 

fresh marketplace consumption and several kinds of processed food products. This fruits’ 

attribute has ranked tomato high as one of the utmost cherished crops all over the world. This 

study was undertaken to evaluate in vitro efficacy of aqueous extracts from three plants 

species in the control of Pseudomonas syringae pv., the causative agent of bacterial speck of 

tomato.  

Methods: Fresh leaf samples of Azadirachta indica, Moringa oleifera and Chromolaena 

odorata were collected around the premises of the Federal University of Agriculture, 

Abeokuta, Nigeria, West African region. The pathogen, Pseudomonas syringae was 

inoculated on potato dextrose agar containing extract dispensed in it at different 

concentrations (12.5 %( w/v) and 25 %( w/v)) and incubated at 28⁰C for 48 hours, then 

observed for 7 days and colony forming unit was counted.  

Results: The three plant extracts used showed significant inhibitory effects on the growth of 

Pseudomonas syringae pv and the best was achieved at the concentration of 25% (w/v).Siam 

plant extract at the concentration of 25% (w/v) had the best inhibitory effect on the growth of 

the pathogen.  

Conclusion: It was concluded that the three plant extracts would be of tremendous benefits in 

the control of the disease caused by the pathogen in question. 
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INTRODUCTION 

Tomato (Solanum lycopersicum L.) has gained popularity throughout the world because of 

the great potentials in its fruits for renewed marketplace consumption and in manufacturing 

of several kinds of processed food products
 
(Popoola et al., 2011). Nigeria is ranked 
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thirteenth in tomato production in the world, but second in Africa after Egypt
 
(FAO, 2010). It 

is reportedly highly cultivated in Nigeria that not less than a total area of one million hectares 

of land is occupied yearly by tomato farmers (Bodunde et al., 1993 (Unpublished data). 

Increase in tomato fruits consumption is noted to have occurred within the last decades 

because of the people’s awareness of its health benefits as good sources of antioxidant 

properties, which could prevent the regular consumers against diseases like cancer and 

cardiovascular disorders
 
(Rein et al.,2006).The fruit is nutritionally rich in lycopene, Alfa-

carotene, flavonoids, vitamin C, hydroxycinnamic acid derivatives and other compounds 

whose ingestion account for great human health benefits
 
(Di. Matteo et al. , 2007).  

In spite of the vast potentials of tomato, its production is constrained globally by pests and 

diseases. Tomato has witnessed great production loss due to various pathogenic infections 

and insects pest attacks
 
(Popoola  et al.,1997). 

Bacterial speck of tomato whose causative agent is Pseudomonas syringae pv. is notorious 

for its great economic losses to farmers specifically through the fruits of susceptible 

genotypes everywhere the crop is being cultivated throughout the world
 
(Zarccardelli et 

al.,2005). It possesses rugged pathogen that has unique ability to thrive as an epiphyte on 

weeds, seeds, in the soils as well as on transplants of tomato that show no symptoms
 
(Yunis 

et al.,1980). The disease has remained recalcitrant to various cultural practices and control 

through spraying of bactericides except for the newly recorded success through the 

application of natural plant extracts
 
(Balestra et al., 2009). 

Plants have ability to naturally produce several water soluble and non-water soluble 

compounds with inherent antimicrobial and antibiotic properties
 
(Amadioha, 2003; Opara and 

Wokocha, 2008). Extracts of such plants which are either antimicrobial or antibiotic in 

actions could be regarded as natural pesticides or bactericides or simply put; biopesticides or 

biobactericides respectively, against attacks by insects, pests and pathogens. The use of these 

naturally occurring compounds in the control of diseases has several advantages over the use 

of commercial products. Examples include decreased risks of human toxicity and minimum 

health hazard, reduced environmental pollution and little probability of developing resistance 

to the causative organism
 
(Prakash and Karmegam, 2012). Biopesticides are also sometimes 

less costly, readily available and produce little or no effects on the viability of seeds, growth 

of the plants and the quality of the food products
 
(Verma and Dubey, 1999). The increasing 

disastrous side effects connected with the control of plant diseases through application of 

commercial bactericides have become an object of concern to the entire world, most 

especially as a number of the pathogens develop resistance continually to those chemicals in 

question. For instance, not less than two hundred (200) species of plant pathogens are known 

to have developed “thick skin” against certain chemicals
 
(Claudette  et al.,2013) Documented 

circumstances of pollution to the soils and water bodies are not left out
 
(Michael et al.,2010). 

However, the use of extracts and metabolites of plants origin for the control and effective 

management of their diseases has attracted significant attention in unified pest management, 

most especially because plant metabolites have proven to impact no adverse effects to the 

ecosystem
 

(Prakash and Karmegam, 2012). Furthermore, considering the fact that the 

biopesticides are cheap, affordable and offer safer control of diseases by peasant farmers, 

majority of who are into tomato cultivation,coupled with the hazard associated with the use 

of chemicals to humanenvironment, there is urgent need to assay for such promising better 

alternatives through plant metabolites for the effective management of the disease in 

question. The study was therefore designed to explore thein vitroeffectiveness of plant 

extracts in the control of Pseudomonas syringae pv. tomato 
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MATERIALS AND METHODS 

Study Area, Source of Materials and Inoculation of Pathogen 

This experiment was carried out at the tissue culture laboratory at the Department of Crop 
Protection, Federal University of Agriculture, Abeokuta, Ogun State, Nigeria, West Africa. 
Fresh leaf samples of neem (Azadirachta indica), siam weed (Chromolaena odorata) and 

moringa (Moringa oleifera) were collected within the premises of this University’s campus. 

In the laboratory, leaves were separately rinsed in running tap water, air- dried at room 

temperature and ground into powder with electric blender. Twenty five (25) and 12.50grams 

of each sample was weighed into 100ml sterile distilled water and allowed to stay for 

24hours. Double layer of cheese cloth was used for extraction. Working concentration of 25 

and 12.50% were used for the experiment and 0.2% Streptomycin concentration as the control
 

(Ganiyu et al., 2017). 

 The leaves were air-dried and then ground into fine powder of 12.5 g and 25 g of each 

sample. Each ground sample was soaked in 100 ml of distilled water, shaken thoroughly and 

left for 24 hours. Infected tomato leaves were collected, rinsed in clean water and surface 

sterilized in 10% sodium hypochlorite (NaOCl), then rinsed in three changes of sterile 

distilled water. The leaves were tapped dry, placed on nutrient agar, incubated at 28⁰C for 48 

hours and observed for bacterial growth. Fresh culture of P. syringae was streaked out on 

nutrient agar. Distilled water (5 ml) was added to the surface of culture plate and 1 ml of it 

was serially diluted in ten-fold to 10
7
cfu/ml and kept as stock solution. 1 ml of the serially 

diluted isolate was dispensed into each of the petri dishes and mixed with 1 ml of the plant 

extracts. Streptomycin and distilled water were added to each of the control plates in place of 

plant extracts. Nutrient agar was introduced into the plates and each plate was swirled for 

proper mixing of the content and incubated at 28⁰C for 48 hours. Colony forming units were 

counted and recorded. The sample organism (Pseudomonas syringae pv. tomato) was 

obtained according to the method of
I
. 

Data Collection and Analysis: 
Data obtained was subjected to analysis of variance. Significant means was separated with 

Duncan’s Multiple Range Test (P≤0.05), using the SAS program. 

 

RESULTS DISCUSSION 

Effect of treatment with each crude plant extract on the formation of bacterial colonies 

Siam was observed to have the best controlling effect at day 1 to 3. At day 4 to day 7, the 

effect of treatments was not significantly different from each other. No growth of pathogen 

was observed on samples treated with 0.2% streptomycin as revealed in Table 1. 

Table 1: Colony counts of Pseudomonas syringae pv.tomato in different plates containing 

the crude extracts of the three plants studied. 

Plant extracts Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
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Bacterial colonies (x10
7
) 

Means followed by same letter(s) in each column do not differ significantly from each other 

at 5% Probability level based on new Duncan’s Multiple Range Test (DMRT).

 

Comparative effects of treatment with each plant extract at the different concentrations 

on the formation of bacterial colonies  

It was observed that moringa; at the concentration 12.5% (w/v) did not suppress the growth 

of the pathogen as it was not significantly different from the control at day 1 to day 7. 

However, at the concentration of 25% (w/v), Moringa suppressed the growth of pathogen at 

day 1 to day 7 compared to the control. At 24 hours after inoculation, the interactive effect of 

treatment and concentration at the different levels were not significantly different from each 

other with only Moringa at the concentration of 12.5% (w/v) as an exception. At the end of 

the experiment (7 days after inoculation), siam at the concentration of 25% (w/v) was 

observed to have the best controlling effect, followed by siam at 12.5%, Moringa and Neem 

at 25% (w/v) respectively. However, Neem and Moringa at the concentration of 12.5% (w/v) 

was observed to have least controlling effect as they were not significantly different from the 

control at 7 days after inoculation. No growth was observed on all samples treated with 0.2% 

streptomycin as revealed in Table 2.  

Moringa 57.00
abc

 62.83
ab

 73.67
ab

 87.00
a
 89.67

a
 94.67

a
 95.83

a
 

Siam 32.50
bc

 46.83
bc

 56.67
b
 69.50

ab
 69.00

a
 74.50

a
 74.50

a
 

Neem 67.00
ab

 73.67
ab

 97.83
ab

 109.00
a
 120.83

a
 123.33

a
 123.33

a
 

Control 99.33
a
 114.67

a
 118.67

a
 119.00

a
 119.67

a
 122.33

a
 123.67

a
 

Streptomycin 0.00
c
 0.00

c
 0.00

c
 0.00

b
 0.00

b
 0.00

b
 0.00

b
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Table 2: Effect of plant extracts at two concentrations on the formation of bacterial colonies Pseudomonas syringae pv tomato 

Bacterial colonies (X10
7
) 

PLANT EXTRACT CONCENTRATION % (w/v) Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

MORINGA  12.5 76.00
a
 86.33

ab
 92.33

ab
 111.33

a
 130.33

a
 118.38

a
 119.00

a
 

MORINGA  25 38.00
ab

 39.33
bc

 55.00
abc

 62.67
ab

 68.00
ab

 71.00
ab

 72.67
ab

 

SIAM  12.5 30.33
ab

 53.67
abc

 71.00
ab

 93.33
ab

 95.00
ab

 99.00
ab

 99.00
ab

 

SIAM   25 34.67
ab

 40.00
bc

 42.33
bc

 45.67
bc

 43.00
bc

 50.00
bc

 50.00
bc

 

NEEM 12.5 60.33
ab

 72.33
ab

 97.33
ab

 114.00
a
 130.33

a
 131.67

a
 131.67

a
 

NEEM 25 73.67
ab

 76.00
ab

 98.33
ab

 104.00
a
 113.33

a
 115.00

a
 115.00

a
 

         

STREPTOMYCIN 3 0.00
b
 0.00

c
 0.00

c
 0.00

c
 0.00

c
 0.00

c
 0.00

c
 

Means followed by same letter(s) in each column do not differ significantly from each other at 5% Probability level based on new Duncan’s 

Multiple Range Test (DMRT) 

Bactericides that are toxic to bacterial pathogens may cause colony to cease growing, change metabolic processes or be killed
 
(Michael et al., 

2010). The plant extracts examined in this study could be regarded as compounds having active ingredients against bacterial speck of tomato (P. 

Syringae pv. tomato). Results obtained showed significant ((P≤0.05) reduction against the growth of the bacterial colonies, tested at different 

concentrations compared with the controls. The use of plant extracts of medicinal properties in controlling diseases is promising
 
(Jalpha et al., 

2016). The extracts of Azadirachta indica have been reported to show significantly good antibacterial activity (Ruchi et al., 2014). Mariana et 

al., 2016 had also reported antimicrobial activity of aqueous extract against S. mitis, S. sanguinis, S. mutans and E. faecalis. The authors reported 

the presence of flavonoids and saponins, which justifies this plant antimicrobial activity against the isolate. 

 However, little is known about the efficacy of siam and moringa leaf extracts in the control of phytopathogenic bacteria. In this study, the three 

plant extracts employed indicated significant inhibitory effect at 25% (w/v) concentration on the growth of Pseudomonas syringae. Among 

them, siam plant extract at this concentration had the best inhibitory effect on the growth of the pathogen. This agreed with the findings of
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Prakash and Karmegam, 2012 that the exploitation of plants for medicinal purposes could be a promising approach to the control of 

phytopathogenic bacteria. The presence of alkaloids, flavonoids, terpernoids, tannins, saponins and phenol at significant level in the aqueous 

extracts of leaves of siam (Chromolaena odorata) has earlier been reported
 
by Ugwoke et al., 2017. Similar observation had also been made by

 

Afolabi et al., 2007 and
 
Foluke  et al.,2017. The low antimicrobial activity by moringa leave extract observed in this study as compared 

withsiam might be due toinability of water to extract enough active antimicrobial constituents of the leaves
 
(Nivedita et al., 2014).  The presence 

of the observed chemical components in aqueous extract of the leaves might be responsible for the higher level of antibacterial effect noticed in 

this study.  

This approach has largely been neglected by farmers after the Second World War with the advent of synthetic chemicals of petroleum-based 

pesticides. However, the ecological consequences and the increase resistance to pesticides led to a search for new classes of control measures 

with lower mammalian toxicity and a low persistence in the environment
 
(Opara and Wokocha, 2008).It could be concluded that the application 

of 25% of aqueous extracts of siam, neem and moringa can significantly inhibit the of growth of Pseudomonas syringae pv. tomato. Plant 

extracts are good alternative to synthetic pesticides because they are easily available, safe to environment, cost effective, non-hazardous and 

have low to moderate mammalian toxicity. The use of these botanicals is therefore highly recommended to avoid pollution of the environment 

and high cost implication of chemicals. 
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