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Abstract 
The present paper describes the antifungal activity of some plant extracts on the growth of Fusarium 

oxysporum and Meloidogyne incognita. The leaves of botanical viz. Polyalthia longifolia, Leucaena 

leucocephala, Butea monosperma, Alstonia scholaris, Psidium guajava, Cassia fistula, Grevillea robusta 

Jatropha curcas, Peltophorum pterocarpum and Ailanthus altissima was tested in vitro and screened to 

study the antimicrobial activity and to determine the zone of inhibition of extracts on Fusarium 

oxysporum and J2 of M. incognita released from the eggs. The number of J2 M. incognita hatching from 

eggs were found significantly reduced as compared to the control, however P. guajava were found the 

most effective extracts against hatching of juvenile with 100% inhibition. Further, on testing the fungus 

with the botanicals, Polyalthia longifolia extract showed the best inhibitory effect against F. oxysporum 

with 37.73% reduction as compared to the control. 
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Introduction 

In the recent years there has been a rising interest in the discovery of new antimicrobial 

compound, due to alarming increase in the rate of infection with multi-drug resistant 

microorganisms (Bassam et al., 2006) [10]. Nature products of higher plants may give a new 

source of antimicrobial agents with possibly novel mechanisms of action (Runyoro et al., 

2006, Shahidi, 2004) [33, 34]. It is already reported that fresh extracts of some forest trees are 

used by tribal groups for treating skin disease (e.g. Karanj, neem, Golden shower etc) as 

medicinal plants represent a rich source of antimicrobial agents (Mahesh and Satish, 2008; 

Adnan et al., 2010) [26, 4]. Many of the plant materials used in traditional medicine are readily 

available in rural areas at relatively cheaper than modern medicine (Mann et al., 2008; Gilani 

et al., 2010; Hussain et al., 2012) [27, 20, 21]. Plant metabolites and plant-based pesticides appear 

to be one of the better alternatives as they are known to have minimal environmental impact 

and danger to consumers in contrast to the synthetic pesticides (Varma and Dubey, 1999; 

Hussain et al., 2014) [37, 22]. 

The genus Fusarium is an important plant pathogen causing serious vascular wilt and root rot 

diseases of several economically important plant (Mehrotra et al., 1990; Bakshi, 1976) [28]. The 

genus Fusarium contains approximately 50 species (Booth, 1971), which are widely 

distributed in soil and have been isolated from permafrost of arctic to the sand of the Sahara. 

They are abundant in cultivated soils both in temperate and tropical regions (Bakshi, 1957; 

Bakshi et al., 1957) [7, 8]. Some of the species are plant pathogens and are responsible for 

causing vascular wilts and root rots. The hyphae are hyaline, branched and septate. Conidia are 

formed in slimy effused sporodochia called pionnotes, or sometimes scattered on the 

mycelium. Conidiophores are quite short, simple or branched, septate bearing a terminal 

phialide. The phialides are subulate i.e. widest at the base, narrowing to a point like an all. The 

conidia, which are slimy, are of two types: microconidia (single celled, oval or comma shaped 

pyriform or elongate) and macroconidia (which are hyaline or pale spindle shaped with 

pointed end hence the name fucus meaning spindle). The three or more septa with a distinct 

“foot cell” is the most distinct feature of Fusarium. Chlamydospores if present are formed on 

the hyphae or on the microconidia. Microconidia may be present or lacking; the conidia are 

formed in succession and become enveloped in a slimy mass. In addition to conidia and 

chlamydospores some species forms sclerotia, which are brightly coloured (Bakshi et al., 

1954; Bakshi, 1955; Bakshi, 1976) [5, 6, 9]. 

Root-knot nematodes (Meloidogyne spp.) are the most frequently observed and damaging 
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plant-parasitic nematodes in vegetable production (Knoenning 

et al., 1999) [25]. Most of the Meloidogyne species are easily 

diagnosed by farmers by the presence of galls on the roots. 

Galls are formed as a consequence of physiological 

disturbances in root tissues caused by the trophic interactions 

of female nematodes. Many studies were located in 

developing tropical countries, particularly those regarding 

cost-effective ways to control plant parasitic nematodes, 

including organic manure, biocontrol agent, and plant extracts 

(D’Addabbo, 1995) [15]. 
 

Table: Selected botanicals 
 

Tree Species Family 
Parts 

used 
Uses and compounds present 

1.Polyalthia 

longifolia 
Annonaceae Leaf 

Ashoka is used as medicinal value in human health. It has an antibacterial activity against 

various microorganisms. 

2.Leucaena 

leucocephala 

Fabaceae 

 
Leaf 

The seeds are used to control stomach-ache, Phytotoxic allelochemicals, such as mimosine 

and certain phenolic compounds, protocatechuic acid, and gallic acid, have been identified 

in the leaves of the species. 

3.Psidium guajava 
Myrtaceae 

 
Leaf 

The antioxidants, anti-inflammatory agents, antibacterial, and even tannins that can have 

significant health benefits, from treating stomach troubles to chronic diseases like cancer. 

4.Peltophorum 

pterocarpum 
Caesalpiniaceae Leaf 

An antifungal principle is present in the leaflets and buds. An alcoholic extract from the 

flowers has an anti-inflammatory effect and an antibacterial activity. 

5.Alstonia 

scholaris 

Apocynaceae 

 
Leaf 

It has antimicrobial and bacterial properties against some of the herpes viruses. The bark 

contains the alkaloids ditamine, echitenine, echitamine and strictamine. 

6.Butea 

monosperma 
Fabaceae Leaf 

Used traditionally for disease like anti-inflammatory, antimicrobial, anthelmintic, 

antitumour, anticancer, etc. compounds such as alkaloids, carbohydrates, flavonoids, 

tannins and phenolic compounds present. 

7.Cassia fistula Fabaceae Leaf 

It has anti-tumor, antiperiodic, antioxidant, anti-bacterial, anti-fungal, purgative etc. 

Compounds like alkaloids, flavonoids, glycosides, amino acids, and saponins are present in 

the leaf. 

8.Grevillea robusta Proteaceae Leaf The flowers and fruits of the plant contain toxic hydrogen cyanide. Leaves contain rutin. 

9.Jatropha curcas Euphorbiaceae Leaf 
Its antimicrobial, anti-cancer and anti-inflammatory activity has been well recognised. The 

bioactive compounds present includes phenolics, flavonoids, saponins and tannis. 

10.Ailanthus 

altissima 
Simaroubaceae Leaf 

They are used as a hemostatic agent spermatorrhea and for treating patients with blood in 

their faces or urine. Ailanthone, ailanthinone, chaparrine, and ailanthinol the compound 

with greatest inhibitory activity is ailanthone. 

 

Materials and methods 
Isolation of fungi: Infected portion of poplar tree leaves were 

collected from field Plate 1. The causal fungus was isolated 

by adopting the standard tissue isolation technique. Later, the 

bit of fungal growth was transferred to Potato Dextrose Agar 

slants for purification, identification and maintenance of the 

culture, plates were incubated for three days in room 

temperature. 

 

Identification of fungi: Isolated fungus were identified by 

using of 10x and 40x magnification in the microscope and 

identify hyphae, conidia, conidiophores and some other 

morphological characters including growth pattern, colony 

texture and growth rate of the colonies on PDA. (Promputtha 

et al., 2005) [32]. Standard manuals or references including 

(Ellis, 1971; 1976; Barnett & Hunter, 1972; Nelson et al., 

1983; Domsch et al., 1987) [17, 18, 11, 30] were also used for the 

confirmation of various species. 

 

Collection of plant material: Six important fresh medicinal 

plants viz Polyalthia longifolia, Leucaena leucocephala, 

Butea monosperma, Alstonia scholaris, Psidium guajava and 

peltophorum pterocarpum were selected for study from 

SHUATS, Agriculture university which has antimicrobial and 

antifungal activity in accordance with available literature. 

These samples were washed thoroughly with tap water and 

surface sterilised with 1 per cent sodium hypochlorite and 

repeatedly washed with distilled water. Leaf material 

weighed/volume @10 gram was taken and cut into small 

pieces, 10 ml water was added, and the leaf material were 

crushed using a mortar and pestle, the solution of all the leaf 

extract was collected by filtering with muslin cloth, the 

extract was centrifuged at 4000rpm or about 10 minutes for 

removal of leaf particles. 

 

Screening, bioassay and preparation of plant extract: 

Screening, bioassay and preparation of plant extract was 

conducted in lab condition with the help of core borer. For 

this purpose, 10 ml of plant extract were added with 90ml of 

distilled water sterilised at 15 lb pressure. Antifungal effect of 

plant extract against Fusarium oxysporum were determined 

by using poisoned food technique in lab condition (Plate 3). 

After settling down with the help of coke borer, Fusarium 

were introduced to the plates containing botanicals (5 ml) 

mixed with 95 ml of sterilized molten PDA media to get 5.0 

per cent concentration. The media was thoroughly shaken for 

uniform mixing of extract. 

After complete sterilization the medium was poured into petri 

plates in laminar airflow, and was allowed to be cooling to 

solidify. These plates were inoculated with 5 mm disc of 

freshly grown culture of fusarium into the centre for each 

sample. Suitable control plates were maintained where in 

culture discs were inoculated into the centre of PDA without 

plant extracts. Three plates of PDA without extract and 7 

treatments were kept and incubated at 28±20C. Radial growth 

of mycelium was measured every 24 h for 4 days of 

inoculation and the per cent inhibition of growth of the test 

fungus was calculated by using the formula given by Vincent 

(1947) [38] 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =
𝑦 − 𝑧

𝑦
× 100 

Where,  

Y= growth in control 

Z=growth in treatment 
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Collection of Meloidogyne spp. egg and screening:  

The experimental site was cleared using spade for removing 

top soil (1-2 cm) and nematodes in the root-system were 

uprooted gently, roots were found with moderate infection i.e. 

11-30 galls as shown in Plate 2. A single egg mass of M. 

incognita was picked, smeared and placed in a cavity slide. 

Suspension of eggs in distilled water was prepared, 50% 

concentration of different extracts of botanicals were prepared 

by diluting the standard solution (S) with distilled water 

placing it in a glass cavity slides and kept at room temperature 

to allow egg hatch for 24, 42, 72h respectively, while juvenile 

released in distilled water were served as control (Alam, 

1985) [3]. 

The number of hatched second stage juveniles was counted 

after every 24 hours. The suspension from each Petri plates 

was first transferred to nematode counting dish retaining the 

egg masses in Petri plate. The number of juveniles was 

counted under stereoscopic microscope. 

 

 
 

Plate 1: Chlorosis symptom on poplar leaf caused by Fusarium 

oxysporum. 

 

 
 

Plate 2: Root knot nematode symptoms caused by Meloidogyne 

incognita. 

 

 
 

Plate 3: Pure culture of Fusarium oxysporum. 

 
 

Plate 4: Microscopic view of conidia of Fusarium (40X) 

 

Result 

Six plant extracts were assessed for their potential to inhibit 

the mycelial growth of Fusarium oxysporum. It was found 

that the radical growth, sporulation and spore germination of 

the test fungus was inhibited. The radial growth influenced 

differently by the plant extracts. The result as presented in 

Table 1 shows that the plant extract was effective in 

significantly reducing the growth of mycelia as compared 

with control plates. The observation record indicates that 

Polyalthia longifolia (T1) reduced the maximum inhibition 

percent and significantly reduced from Butea monosperma 

(T6) and control (T0), while Polyalthia longifolia (T1), 

Peltophorum pterocarpum (T4), Psidium guajava (T3) 

Alstonia scholaris (T5) and Leucaena leucocephala (T2) were 

non-significant from each other but they were significantly 

reduced from T6 and T0. However, all plants show antifungal 

activity against Fusarium oxysporum, Maximum inhibition 

percentage was recorded in Polyalthia longifolia (T1), it thus 

supressed the mycelia growth of Fusarium oxysporum.  

The results indicated the differential activity of the plant 

extracts on the mycelium growth of Fusarium oxysporum. 

Mostly extracts showed high significant differences and 

inhibited the growth of pathogenic fungi. Medicinal plants 

represent a rich source of antimicrobial agents (Mahesh and 

Satish, 2008) [26]. Considering the need for an alternative eco-

friendly approach to control the phytopathogens, it was 

believed to be worthwhile to screen the antifungal effect of 

locally available flora (Bhardwaj, 2012). Extracts of many 

higher plants have been reported to exhibit antibacterial, 

antifungal and insecticidal properties under laboratory trial 

(Okigbo and Ogbonnaya, 2006; Shariff et al., 2006; 

Bouamama et al., 2006; Ergene et al., 2006; Kiran and 

Raveesha, 2006; Mohana and Raveesha, 2006). Though 

investigation of the mechanism of disease suppression by 

plant products may be due to the active principles present in 

plant extracts and it may either act directly or indirectly 

systemic resistance in host plant resulting in a reduction of the 

disease development (Kagale et al., 2004). 
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Table 1: Effect of the botanicals on the radial growth (mm) of Fusarium oxysporum. 
 

 

Botanicals 

Extract 

concentration 

Radial Mycelium growth of Fusarium oxysporum (colony 

diameter in mm)  

Per cent 

inhibition 

  24 h 48h 72h  96h  

Control (T0) 10% 0.77 1.44 2.34 3.32  

Polyalthia longigolia (Ashoka) (T1) 10% 0.35 0.82 1.52 2.27 37.73% 

Leucaena leucocephala (Subabul) 

(T2) 
10% 0.58 1.27 1.77 2.85 14.28% 

Psidium guajava 

(guava) (T3) 
10% 0.37 1.04 1.45 2.5 31.63% 

Peltophorum pterocarpum 

(copper shield) (T4) 
10% 0.30 1.23 1.55 2.34 30.10% 

Alstonia scholaris 

(devils tree) (T5) 
10% 0.55 1.16 1.9 2.59 20.91% 

Butea monosperma 

(flame of the forest) (T6) 
10% 0.69 1.47 2.4 3.07 3.57% 

CD at 5%  0.33 0.2 0.6 0.7  

 

 
 

Fig 1: Per cent inhibition of Meloidogyne incognita as affected by selected botanical extracts. 

 

Table 2 shows the effect of leaf extracts on the number of 

eggs; extracts of all the nine botanicals tested at 50% 

concentration under the study significant (p ≤ 0.05) inhibited 

the hatching of M. incognita from egg-masses over the 

control. However, there was variation among the botanicals in 

reducing hatching. After 72 hours of exposure Psidium 

guajava (T8) was reduced from Leucaena leucocephala (T4), 

Jatropha curcas (T1), Cassia fistula (T2), and control (To), but 

Psidium guajava (T8), Grevillea robusta (T7), Butea 

monosperma (T5), Ailanthus altissima (T9), Alstonia scholaris 

(T6) and Polyalthia longigolia (T3) were non- significant from 

each other but significantly reduced from T4, T1, T2 and To. 

Among the botanicals, Psidium guajava (T8) gave the highest 

inhibition percentage (100%) in reducing M. incognita for 

juvenile hatching while Cassia fistula (T2) inhibited 61.52%, 

the least effective as compared to the other botanicals. This 

shows that as extract was diluted, toxicity decreases thereby 

resulting in corresponding decrease in inhibition with the 

lowest inhibition recorded in distilled water (0% 

concentration).  

The inhibitory effect of the extract may be due to the 

chemicals present in the extract that possesses ovicidal 

properties. Several authors have reported that extracts 

contained alkaloids, flavonoids, saponins, amides, including 

benzamide and ketones that singly and in combination 

inhibited growth (Adegbite and Adesiyan, 2005) [1]. The mode 

of action plant extracts may have included denaturing and 

degrading of proteins, inhibition of enzymes and interfering 

with the electron flow in respiratory chain or with ADP 

phosphorylation (Susan and Noweer, 2005) [36]. These results 

are in agreement with the results obtained by Akhtar and 

Mahmood (1994) [2]. Who reported that water extracts from 

leaf and root of Mexican marigold and leaf of Lantana 

reduced the hatching of eggs significantly, although they did 

not provide data on the level of reduction. These studies have 

clearly enlightened that the tested botanical extracts inhibit 

hatching of juveniles of M. incognita. The inhibitory effect of 

the extracts might be due to the chemicals present in extracts 

that possess ovicidal or larvicidal properties. These chemicals 

either effected the embryonic development or killed the eggs. 
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The results of this study indicated differential activities of 

plants extract on the Meloidogyne incognite because many of 

these extracts have shown significant inhibition against the 

hatching of juvenile of M. incognita. The current result 

demonstrate that selected medicinal plant extracts effectively 

suppressed the hatching of the egg masses. 

 

 
 

Fig 2: Per cent inhibition of Fusarium oxysporum as affected by selected botanical extracts. 

 

Table 2: Effect of the botanicals on emergence of Meloidogyne incognite juvenile (J2) from eggs. 
 

Plants 
Extract 

Concentration 

Number of 

eggs 

(O day) 

Release Juvenile (J2) of Melodogyne incognita after 

exposing the eggs to the botanicals. 

(Mean of the three replications) 
Per cent 

inhibition 

24h 42h 72h 

Control (T0)  246 115.67 168 242.34  

Jatropha curcas 

(Jatropha) (T1) 
50% 218 10.34 13 21 91.57% 

Cassia fistula 

(Golden shower) (T2) 
50% 197 45.67 67.34 89.34 61.52% 

Polyalthia longigolia 

(Ashoka) (T3) 
50% 261 2.1 2 1.34 98.96% 

Leucaena leucocephala 

(Subabul) (T4) 
50% 229 3.34 17.34 17.67 92.71% 

Butea monosperma 

(Flame of the forest) 

(T5) 

50% 214 0 1.34 2 98.37% 

Alstonia scholaris 

(Devils tree) (T6) 
50% 207 0 1.34 2 99.36% 

Grevillea robusta 

(Grevillea) (T7) 
50% 217 4 3 0 98.67% 

Psidium guajava 

(Guava) (T8) 
50% 196 0 0 0 100% 

Ailanthus altissima 

Maharukh (T9) 
50% 228 10.1 5.1 2 86.46% 

CD at 5%  N. S 3.3 3.7 4.2  

 

Conclusion 
This finding can be investigated further to reach concrete 

conclusions and on the possible use of the plant extracts 

against the dreaded plant pathogen in agriculture and forestry. 
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