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Abstract 
 
Rice cultivation is often subjected to several biotic stresses caused by fungal, bacterial and viral 
pathogens of which diseases like blast, sheath blight, stem rot and bacterial blight are the important 
ones. Among these, sheath blight and rot of rice caused by Fusarium oxysporum, Rhizoetonia solani 
Kuhn and Thanatephorus cucumeris causes destructive disease in all the crop-growing areas of the 
world. Use of synthetic fungicide many a times causes serious ecological issues. It is in this regards that 
this research was carried out to investigate and screen some plant extract that can be used in the 
elimination of the fungal pathogen causing rice blast as alternative to synthetic fungicide. The 
Azadirachta indica, Khaya senegalensis, Guiera senegalensis, Mangifera indica and Sclerocarya birrea 
identified plant’s leaves were prepared as 125mg/mL, 62.5mg/mL, 31.2mg/mL and 15.6mg/mL. 
Metabolites including Saponins, flavonoids, glycosides, Alkaloids and Reducing Sugars were tested. 
Potato Dextrose Agar (PDA) Culture Media were prepared and sensitivity test to the extract was 
carried out. Results of phytochemical screening indicated that virtually all the plant extracts were found 
to contain most of the metabolites and has antifungal potential on the tested fungi.  All five leaves 
extracts showed inhibition to the tested pathogens. Guiera senegalensis, Khaya senegalensis and 
Azadirachta indica showed higher inhibition against the tested pathogens at concentration of 
125mg/mL and 15.6mg/mL Guiera senegalensis, Khaya senegalensis and Azadirachta indica at 
concentration 125mg/mL and 15.6mg/mL are the most suitable recommended for the control of rice 
blast in the stud Azadirachta indica area and similar places.    
 
Keywords: Sensitivity, Extract, Rice Rot, Fungus and Metabolites. 
 
INTRODUCTION   
Rice is very important in Nigeria and it provides substantial part of the diet. Rice (Oryza sativa) 
is an important cereal crop and staple food for large part of the world’s population. Rice covers 
an area of 2.9 million acres worldwide, yielding an annual production of seven million tones 
with an average -1 yield of 1080 kg acre (Ahhay, et al., 1997). Rice cultivation is often subjected 
to several biotic stresses caused by fungal, bacterial and viral pathogens of which diseases like 
blast, sheath blight, stem rot and bacterial blight are the important ones, among these, sheath 
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blight of rice caused by Rhizoetonia solani and Thanatephorus cucumeris are reported as 
destructive disease in all the crop-growing areas of the world. The disease is most prominent 
where ever (Chon, et al., 2002). 
 
Rice is grown under intense production systems (Savary and Mew, 1996) and is second only 
to rice blast as the most economically important fungal disease of rice (Savary et al., 2006). The 
widespread adoption of new, susceptible high yielding cultivars with large number of tillers 
and the changes in cultural practices associated with these cultivars favour the development 
of sheath blight and contribute greatly to rapid increase in the incidence and severity of this 
disease in rice producing areas throughout the world (Srinivasachary et al., 2011). Infection 
usually begins near the water line of rice plants in paddy fields. Lesions develop upward to 
the upper leaf sheaths and leaf blades. The Centre of lesion become greyish white with brown 
margin, later several spots coalesce and show blight symptoms (Ou, 1985). 
 
 Rice cultivation is often subjected to several biotic stresses caused by fungal, bacterial and 
viral pathogens of which diseases like blast, sheath blight, stem rot and bacterial blight are the 
important ones among these is sheath blight of rice caused by Rhizoetonia, fusarium and 
macrophomina. Different approaches have been developed to increase productivity and 
overcome the challenges of rice seedling rot disease. Developing resistant rice crop varieties 
has had only partial success because of the ability of rice blast fungus to evolve to new races 
and the dependence of the resistant cultivar on a favorable environment (Butt et al., 2011). 
Therefore, chemical pesticide and fertilizer application is still widely used for control. 
However, their severity depends on the time of sampling, location and varieties are different. 
Through an assessment of rice seed contamination to different soil-born fungi.  
 
The increasing concern over chemical fungicide residues and the development of resistant 
strains of pathogens necessitate the search for effective and eco-friendly alternatives. This 
study aimed at screening the phytochemicals present in the leaf extracts of Neem (Azadirachta 
indica), Mahogany (Khaya senegalensis), Mango (Mangifera indica), and Guiera (Guiera 
senegalensis) and evaluating their antifungal efficacy against Fusarium oxysporum and 
Rhizoetonia solani, two major fungal pathogens responsible for crop losses. Phytochemical 
screening revealed the presence of alkaloids, flavonoids, tannins, saponins, and phenols in 
varying concentrations. The antifungal activity was tested using the poisoned food technique, 
and the results showed that all extracts exhibited varying degrees of inhibition, with Neem 
and Guiera showing the highest inhibition zones against both fungi. The study concludes that 
plant extracts can be effective and eco-friendly alternatives to synthetic fungicides. 
 
Agricultural crops are constantly threatened by various fungal pathogens, among which 
Fusarium oxysporum and Rhizoetonia solani are particularly notorious for causing vascular wilt 
and root rot, respectively. The use of synthetic fungicides, though effective, poses health 
hazards and environmental risks, and also promotes resistance development in pathogens. 
As a sustainable alternative, phytochemicals derived from medicinal plants have shown 
significant antifungal properties. 
 
This study focuses on screening phytochemicals from four ethnobotanically important plants 
— Neem, Mahogany, Mango, and Guiera — and evaluating their efficacy against Fusarium 
and Rhizoetonia species. The study aim to to extract and screen phytochemicals from Neem, 
Mahogany, Mango, Morula and Guiera leaves, to test the antifungal activity of these extracts 
against Fusarium oxysporum and Rhizoetonia solani and to To compare the effectiveness of the 
different plant extracts. 
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Previous studies have reported significant antifungal properties of plant-derived compounds 
such as alkaloids, flavonoids, and tannins. Neem is widely known for its antimicrobial 
properties. Mahogany and Mango possess secondary metabolites with antifungal effects, 
while Guiera is less studied but traditionally used in African herbal medicine for infectious 
diseases. 
 
MATERIALS AND METHODS 
 
Study Area  
The Azadirachta indica, Khaya senegalensis, Guiera senegalensis, Mangifera indica and 
Sclerocarya birrea identified plant’s leaves sample were collected within the Campus of 
Federal University Dutse and the laboratory work was carried out at Biology Lab, Federal 
University Dutse. The plants were identified with attached voucher numbers.  
 
Sample Preparation 
 
Phytochemical Screening 
The procedure for phytochemical analysis of plant leaves of Neem (Azadirachta indica), 
Mahogany (Khaya senegalensis),Guiera (Guiera senegalensis), Mango (Mangifera indica)  and 
Morula (Sclerocarya birrea) generally follows the standard method for qualitative screening of 
secondary metabolites including alkaloids, flavonoids, tannins, saponins, phenols, 
terpenoids, steroids, and glycosides. 
The methods were as follows  
 
Collection and Preparation of Plant Materials 
Fresh and healthy leaves of Mango, Mahogany, Guiera, Morula and Neem were collected 
within the Federal University Dutse Campus and washed thoroughly with distilled water to 
remove dust and debris. Leaves were oven dried at 60o C FOR 24 Hours until fully dried. 
Leaves were then grinded into a fine powder using a mortar and pestle and the powdered 
samples were stored in airtight containers for extraction. 
 
Extraction of Phytochemicals 
For the extraction 10g of powdered leaf samples, 100 mL of distilled water 
Conical flasks, filter papers and beakers were used. 
The procedure involved are as follows; 
1. Placing 10g of the powdered sample into a conical flask. 
2. Adding 100 ml of the selected solvent (ethanol, methanol, or water). 
3. Shaking well and allowing to stand for 24–48 hours with, 
4. Filtering the extract using Whatman filter paper No. 1. 
5. Storing the filtrate (crude extract) in a labeled bottle for phytochemical tests. 

 
Qualitative Phytochemical Tests 
 
Test for Alkaloids 
Add 1 ml of extract + few drops of Wagner’s reagent (iodine in potassium iodide). 
Observation: Reddish-brown precipitate indicates the presence of alkaloids. 
 
Test for Tannins 
Add 1 ml of extract + few drops of 1% ferric chloride. 
Observation: Blue-black or greenish-black coloration indicates tannins. 
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Test for Saponins (Frothing test) 
Add 5 ml of extract + shake vigorously. 
Observation: Persistent froth (foam) for several minutes confirms saponins. 
 
Test for Flavonoids 
Add 1 ml of extract + few drops of lead acetate solution. 
Observation: Yellow precipitate confirms flavonoids. 
 
Test for Glycosides (Keller-Kiliani Test) 
Add 1 ml extract + 1 ml glacial acetic acid + few drops of ferric chloride + H₂SO₄. 
Observation: Reddish-brown ring at interface indicates glycosides. 
Phytochemical analysis was carried for the presence of Saponins, Reducing Sugar, Alkaloids, 
Flavonoids and glycosides. Saponins was analyzed according to a method of Odebiyi and 
Ramstard (1978) and Waterman (1993). 2ml of the extract was placed in a test tube and then 
2ml of distilled water was added. The tube was then shaken vigorously. A persistent froth 
that lasted for at least 15minutes indicate a positive test for saponins.  
 
Flavonoids test was carried out according to a method of Odebiyi and Ramstard (1978) and 
Waterman (1993). 3ml of extract was added to 1ml of a sodium hydroxide. Yellow coloration 
indicated positive. 
 
Glycosides was tested by adding 25ml of dilute sulphuric acid to 5ml of extract in a test tube 
and boiled for 15minutes cooled and neutralized with 10% sodium hydroxide and then 5ml 
of fehling solution was added. Glycosides are indicated by a brick red precipitate according 
to Talukdar et al, (2010)  
Alkaloids was tested by adding six drops of Meyer’s reagent to (5ml) of the plant extract 
mixed with 2ml of HCL. A pale yellow precipitate indicated positive. 
 
For Reducing Sugars, 2ml of each extract was taken in separate test tube these were diluted 
with 2ml of distilled water followed by addition of fehling solution and the mixtures was 
warmed. Brick red ppt at the bottom of the test tube indicate the presence of reducing sugars 
accordance with Brain and Turner (1975) and Sofowora, (1993). 
 
Antifungal activity (sensitivity test) was carried out with Fusarium oxysporum and Rhizoetonia 
solani isolates as test organisms. PDA Culture Media was used. 19.5grams of agar was 
weighed and mixed with 250ml of sterialiezed distilled water. The mixture was then 
autoclaved at 121degree Celsius for 20minutes. Under aseptic conditions 20ml of agar media 
was uniformly dispensed into sterialized petridishes. They were then covered and allowed to 
cool at room temperature until the culture media hardened. The inoculation of the fungi was 
cultured on the agar surface by spread plaiting technique (Prescott et al, 2002).   
 
Sensitivity was carried out using agar diffusion method (Kirby et al, 1966) the freshly prepared 
potato dextrose agar (PDA) plates were dried in a dryer for 10minutes to remove surface 
mixtures. The plates were aseptically inoculated uniformly with test organisms by spread 
plating techniques. A sterile corkborer (6mm) in diameter was used to bore 4 wells and one at 
the center for control for each sample numbered 1-5 respectively then 0.5ml of extract was 
transferred into a respective agar plates and the ethanol was place at the center to serve as a 
control (Meyer and Dillika, 1996) the plates were incubated aerobically at 37degree celcius for 
72hours. 
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Recording 
Document the presence (+) or absence (–) of each phytochemical in Neem, Mango, Mahogany, 
Morula and Neem leaf extracts. 
Comparison was made on phytochemical profiles across the plants. 
 
Data Analysis 
Diameter of zone of inhibition was been measured using millimeter rule. The result was 
recorded and interpreted in accordance with Chessbrough, (2002) and result is presented and 
discussed below. 
 
RESULT AND DISCUSSION 
Phytochemical Screeniing of Plants Extracts  
 
Screening of Plant Extracts 
Mango Leaves  
The results of the phytochemical screening of Mango, Neem, Guiera and Mahogany                          
leaf Extracts is presented in Table 1 below. 
 
Table 1: Phytochemical Composition of Mango, Neem, Guiera Mahogany and Morula                          
indica leaf Extracts  

                   METABOLITES                         Mango   Neem    Guiera  Mahogany   Morula                     

  Alkaloid   +               +           +           +                    + 
  Saponins  +               +           +           +                    -  
  Reducing Sugar   -             1 +            -            +                   + 

 Flavonoids   +  +  +          +                   +  
 Glycosides                 -                 -            -           +                   + 

 
From the table Mango leaf (Mangifera indica) screened was observed to contain alkaloid, 
saponins, and flavonoids while reducing sugars and glycosides are absent.  
Neem Leaves (Azadirachta indica) was observed to contain alkaloid, saponins, flavonoids, 
reducing sugars and glycosides.  
 Guiera Leaves (Guiera senegalensis)screening showed that alkaloid, saponins and flavonoids 
were present while reducing sugar and glycosides were absent 
 
Mahogany Leaves (Khaya senegalensis) screening shows that all the metabolites were present  
Marula Plant Leaves (Sclerocarya birrea) shows that reducing sugar, flavonoids and glycosides 
were present while saponins was absent. 
 

Effects of Interaction between Concentration of Plant Extracts and Zone of Inhibition 
The effect of interaction between zone of inhibition and concentrations of the extract is 
shown in Table 6 below 
 
Table 6: Effect of Interaction of Different Concentrations on Zone of Inhibition  
              Concentrations (mg/ml)                                            Zone of Inhibition(mm) 

   12.5      12.40a 

   15.6      11.70a 

   31.2      3.00b 

   62.5      1.40b 

   LSD      2.64 

 
Values with the same superscript are similar statistically at level of 5%. As concentration 
increases zone of inhibition decreases significantly.  
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It can be observed that as phytochemical centration increased zone of inhibition decreased 
significantly 
 
Effects of Plant extracts 
Table 7: Effect of Different Concentrations of Different Plant Extract on Fungal Culture 
Showing Zone of Inhibition 

 
Plants Extracts                                     Zone of Inhibition (mm) 

Guiera senegalensis 8.50 a 
Mangiferaindica 5.62 a 
Azadirichta Indica 7.15 a 
Karya senegalansis 7.65 a 
Sclerocarya birriea 6.12 a 

LSD                             6.06  

 
Values with the same superscript are similar statistically at 5% level of significance. Though 
there is no statistically different effect of the different plant extracts on the fungi, Guiera 
senegalensis, Azadirachta indica and Khaya senegalensis showed higher effect than Mangifera 
indica and Sclerocarya birriea  
 
Interaction Effect of Plant Extract Against Concentration  
Interaction Effect of Plant Extract and Concentration on Zone of Inhibition is shown on Table 
8 below 
 
Table 8: Interaction Effect of Plant Extract and Concentration on Zone of Inhibition  

Plants               Concentration mg/ml                                   Zone of inhibition  

Azdiracta indica           125                                                               13.50a                                           
                                     62.5                                                               0.00c 
                                     31.2                                                               4.50b 
                                     15.6                                                               13.00a 
 Guira senigalansis      125                                                                13.50a 
                                      62.5                                                               5.00b 
                                      31.2                                                               3.00b 
                                      15.6                                                               12.50 

Caya senigalansis     125      13.00a 
                                      62.5                                                               0.00c 
                                      31.2                                                               4.00b 
                                      15.6                                                               13.50a 
Mangifera Indica          125                                                                11.00a 

                                        62.5                                                               0.00c 
                                        31.2                                                               1.50c 
                                        15.6                                                               10.00a 
Sclerocarya Birrea          125                                                                11.00a 
                                         62.5                                                               2.00c 
                                         31.2                                                               2.00c 
                                         15.6                                                               9.50a 
LSD                                  6.84 

 
 

Values with the same superscript are similar statistically at level of 5% significance.  
 

DISCUSSION 

The photochemical screening of the leaves extracts of Azadirachta indica, Gueira senegalensis, 
Khaya senigalansis, mangefera indica and sclerocarya birrea. Using extraction solvent as presented 
in table above the result shows the presence of reducing sugar, glycosides, flavornoids and 
saponins where anthroquinones were absence.  This finding agree with previous studies 
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reported that showed significant antifungal properties of Neem and Guiera by Okigbo  
Ogbonnaya,  (2024). Einheting (1995) reported that the presences in isolation or combination 
of two or more of these allelochemicals identified is all allelopathic sources. Similarly Fischer 
et al., (1994) and Chon   (2002) reported that allelochemichemicals such as flavonnos, counarin, 
resins, phenols and many alkaloids were shown to inhibit cell division, changes in 
phytohormones and their balance, water uptake and germination of seeds similarly the 
presence of alkaloids, tannis and reducing sugars in this plants is in agreement with the report 
of Berkov and Zayed (2004). Duke and Ayensa (1985) that Datura metal is known to contain 36 
trophane, alkaloids, tannins, sugars, proteins, free fatty acids and nitrate these chemicals 
components posses wide range of bioactivities in the body analgesic and anti-inflammatory 
effects have been reported in tannis (Ahamadiani et al., 1998), Ahmadiani et al., 2000) Checke 
and Shull (1985) reported that alkaloids are available as the main constituents of different parts 
of the plant and varies in concentrations depending on the specific. Plant -derived compounds 
including alkaloids, flavonoids, and tannins were tested and confirmed of their antimicrobial 
properties by Harboerne, (2023). 
 
However, the present study also tested the antifungal activity of leaves extracts and their 
respective inhibition Against fusarium oxysporum and Rhizoetonia solani, these plants extracts 
were selected based on the antimicrobial activity and previous studies that have demonstrated 
antifungal properties using different kinds of extracts (Guo et al., 1997; witson et al., 1997) each 
of the extract shows inhibition activity to the tested organisms but not all of them shows 
inhibition to the different concentrations used. Many naturally occurring compounds in plants 
have been shown to posses antifungal functions and thus served as a source of both traditional 
and orthodox medicine (kim et al., 1995; Abhay et al., 1997; Adoum et al., 2007; Yusha`u et al., 
2008) for example Flavonoids are known to inhibit fungal growth (Lutterodt et al. 1994; Mbuh 
et al., 2007) and thus responsible for the antifungal activity exhibited in this study. Further 
support Bibitha et al., (2002) who reported variation in the antifungal activities of Dfferent 
plants extracts. On the other side the differences observed in this result of the plants parts 
screened to inhibit fungal growth are in conformity with the reports of Yusha`u et al., (2008) 
that antifungal activity may vary from one plant to another. kaya senegelensis azakdiracta indica 
and mangifera indica shows no inhibition at 62.5 concentration. 
 
CONCLUSION 
In the photochemical screening of the plants extract most of the extract resulted positive for 
the metabolite although some of the plants extract shows negative to some of the metabolite. 
The study has shown that 3 locally available indigenous plants namely; guira senigalansis, kaya 
senigalansis and azakdiracta indica, are very effective in inhibiting the growth of the pathogens 
the fungitoxic effects of the extract indicate the potential of some plants species as a natural 
sauces of fungicidal material. Antifungal activity was confirmed in all the plants species 
tested, although the result shows that different plants extracts varied in their effectiveness in 
inhibiting the fungal growth of the pathogen tested.  
Therefore, it can be concluded that plant extract can successfully be used for controlling fungal 
pathogens.  
 
RECOMMENDATION  
Based on the findings of this study and their implications the following recommendations are 
made. The used of plants extracts should be over emphasize in controlling plant disease. 
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