
 

                                                                                                        JBiopest 9(1):01-07 (2016) 

  

Antifungal activity evaluation of plant extracts 

      

                   

JBiopest 5(1): 1-6  

 

 

 © 486 

In vitro antifungal activity evaluation of five plant extracts 

against five plant pathogenic fungi causing rice and economic 

crop diseases 

 

Arom Jantasorn*, Boontida Moungsrimuangdee and Tida Dethoup 

   

    ABSTRACT 

Plant diseases caused by fungi are one of significant destructive pathogens to economic 

crops of Thailand and worldwide. The most common plant pathogenic fungi infected 

crops in Thailand are Pyricularia oryzae Cavara., Rhizoctonia solani (J.G Kuhn), 

Phytophthora palmivora Butler., Sclerotium rolfsii Sacc., and Colletotrichum 

gloeosporioides Penz. and Sacc. Control of these pathogens is by using synthetic 

fungicides which are expensive and harmful to environment. This study aims at 

investigating the efficacy of the extract of five plants - Hydnocarpus anthelminthicus 

Pierre ex Laness., Crateva magna (Lour.) DC., Caesalpinia sappan L., Xanthophyllum 

lanceatum J. J. Sm., and Carallia brachiata (Lour.) Merr. to inhibit the growth of five 

plant pathogenic fungi in in vitro conditions at various concentrations. At the 10,000 

ppm concentration H. anthelminthicus fruit extracts exhibited reduction in antifungal 

potential to growth inhibition, and recorded 100 % growth inhibition against P. oryzae, 

P. palmivora and R. solani followed by S. rolfsii at 96.33 % when compared with water 

control.  X. lanceatum fruit extract that logged excellent inhibitory activity against P. 

oryzae. Antifungal potential was observed with the extract of C. sappan, which 

recorded the best inhibitory activity against P. palmivora and S. rolfsii at 88.89 and 

78.89 % respectively. Results from this study demonstrated that the ability of some 

plant extracts viz., H. anthelminthicus, X. lancelatum and C. sappan could be used to 

control the growth of plant pathogenic fungi and may be applied as an alternative 

method to reduce fungicide.  
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INTRODUCTION 

The diseases produced from fungiform cause a 

significant loss of many economic crops 

worldwide. The fungi generate the greatest 

impact in terms of reduction in crop 

productivity or post harvest losses and leads to 

a huge loss to mankind (Tapwal et al., 2011). 

Crop losses from fungal infection are 

estimated to be about 14 per cent (Agrios, 

2005). Among the plant pathogenic fungi, 

Phytophthora palmivora Butler. causing root 

and stem rot, Colletotrichum gloeosporioides 

Penz. and Sacc. responsible for anthracnose 

and Sclerotium rolfsii Sacc. are reported as the 

most destructive pathogens and cause 

extensive damage  and yield losses (Abdel-

Fattah et al., 2011; Al-Askar, 2012; 

Alwathnani and Perveen, 2012).  

Rice blast disease is one of the most 

devastating diseases in many paddy fields 

around the world (Ou, 1985; Couch et al., 

2002), especially in north, northeast and south 

Thailand. The causal agent, Pyricularia 

oryzae Cavara. is a ubiquitous air born 

pathogen which can damage all stages of rice. 

Sheath blight caused by Rhizoctonia solani 

(J.G Kuhn) is also widespread among the rice 

crops in Thailand. It produces yield losses of 

20 - 30 % and can be found in all stages of 

rice.  
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Management of these pathogens is required, as 

at least 10 per cent of food is lost due to plant 

diseases (Strange and Scott, 2005). Presently, 

many researchers are trying to identify 

effective natural products for controlling 

diseases thereby replacing synthetic pesticides 

(Kim et al., 2005). The antifungal activity 

from the plant extracts have been shown to be 

effective against plant pathogen and eco-

friendly to the environment (Latha et al., 

2009; Duru and Onyedineke, 2010). 

Previously, the various plant extracts that have 

been reported as a source of bio-pesticide 

because of the substances of plant extract 

inhibited the growth of plant pathogens and 

reduced the hazard to human health and 

environment. The presence of antifungal 

compounds in higher plants has long been 

recognized as important factors for controlling 

some plant diseases (Tapwal et al., 2011). 

Recently, many researchers in the world show 

interest in the application of plant product as 

bio- pesticide (Singh and Srivastava, 2013). 

Through the use of bio-pesticides, there can be 

a decrease in the use of chemical pesticides 

which have an undesirable effect on other 

organisms present in the environment and 

humans through the food chain. Some 

medicinal plants that have antifungal 

properties can also be a source of plant bio-

pesticide (Aslam et al., 2010).    

Plant bio-pesticides are cheap, locally 

available, non toxic, and are easily degradable. 

There is a great demand for them as 

alternative agents to control plant pathogenic 

fungi (Hadizadeh et al., 2009). Because of 

development of resistance towards the 

synthetic fungicide and accumulation of 

residues, the use of natural products for fungal 

disease management is considered one of the 

better alternatives (Gujar et al., 2012). This 

study was undertaken to screen the crude 

extracts of five viz., Hydnocarpus 

anthelminthicus Pierre ex Laness., Crateva 

magna (Lour.) DC., Caesalpinia sappan L., 

Xanthophyllum lanceatum J. J. Sm., and 

Carallia brachiata (Lour.) Merr. for their 

inhibition activity in laboratory conditions 

against Pyricularia oryzae Cavara., 

Rhizoctonia solani (J.G Kuhn), Phytophthora  
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palmivora Butler., Sclerotium rolfsii Sacc., 

and Colletotrichum gloeosporioides Penz. and 

Sacc. 

MATERIALS AND METHODS 

Preparation of the plant extracts  

H. anthelminthicus (fruits), C. magna (fruits), 

C. sappan (barks), X. lanceatum (fruits) and 

C. brachiata (barks) were collected from the 

riparian forest at Bodhivijjalaya College, 

Srinakharinwirot University, Sakaeo campus. 

100 g of each dry plant was macerated with 

900 ml of 70% ethanol for 7 days at room 

temperature and then filtrated with Whatman 

No.1 filter paper to give the organic solutions 

and then evaporated under reduced pressure to 

furnish the crude ethanol extracts of each 

plant. 

In vitro antifungal activity evaluation  

Dilution plate method was used for the 

evaluation of the in vitro antimycelial growth 

of plant pathogenic fungi. The concentrations 

of 1, 10, 100, 1,000 and 10,000 ppm of each 

extract were tested according to Boonsang et 

al. (2014). Each treatment was performed with 

five replications in a complete randomized 

design. The effectiveness of the antifungal 

activity was assessed based on the percentage 

of mycelial growth inhibition which was 

calculated using the formula: G1-G2 / G1 × 

100, where G1 is the colony radius of the 

fungi in control, and G2 the colony radius of 

fungi in treatments. 
Data analyses 

Data obtained were submitted to the analysis 

of variance (ANOVA) and means were 

compared by Duncan’s multiple range test 

(P<0.05) using the statistical program SPSS 

version 16 (IBM Corporation, Somers, NY). 

RESULTS AND DISCUSSIONS 

The data indicating the reduction in growth of 

five plant pathogenic fungi in response to the 

tested plant extracts is shown in table 1. Seven 

days after inoculation, the growth of all the 

five pathogenic fungi was found to have 

inverse relationship with the concentration of 

plant extracts used. The highest antifungal 

activity against P. oryzae was recorded for H. 

anthelminthicus and X. lanceatum fruit  
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Table 1.  In vitro inhibitory effect of plant crude extracts at various concentrations on the  

               mycelia growth of five plant pathogenic fungi 

Pathogens 

Conc. of 

plant crude 

extracts 

(ppm) 

% mycelial growth inhibition at concentrations  

H. anthelminthicus X. lanceatum C. magna C. sappan C. brachiata 

Pyricularia oryzae 1 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

10 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

100 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

1,000 17.78
tu
 55.56

h
 0

ze
 0

ze
 5.56

zc
 

10,000 100
a
 100

a
 21.48

r
 5.56

zc
 19.63

s
 

       

Rhizoctonia solani 1 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

10 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

100 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

1,000 53.3
i
 45.50

k
 0

ze
 0

ze
 0

ze
 

10,000 100
a
 57.41

f
 17.41

uv
 0

ze
 4.81

zc
 

       

Phytophthora 

palmivora 

1 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

10 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

100 0
ze

 16.89
v
 0

ze
 0

ze
 0

ze
 

1,000 0
ze

 53.33
i
 22.78

q
 23.68

f
 0

ze
 

10,000 100
a
 53.33

i
 56.33

g
 88.89

c
 21.14

r
 

       

Colletotrichum 

gloeosporioides 

1 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

10 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

100 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

1,000 13.33
y
 14.78

w
 11.11

za
 6.67

zb
 5.89

zc
 

10,000 51.11
k
 20.00

s
 52.22

j
 34.78

o
 18.11

t
 

      

Sclerotium rolfsii 1 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

10 0
ze

 0
ze

 0
ze

 0
ze

 0
ze

 

100 0
ze

 11.89
z
 0

ze
 0

ze
 0

ze
 

1,000 38.33
n
 40.78

m
 14.11

x
 43.00

l
 0

ze
 

10,000 96.33
b
 52.22

j
 63.00e 78.89

d
 0

ze
 

Means followed by the same letter do not significantly different at P<0.05, when analysed using Duncan’s multiple 

range test of One-Way ANOVA.  

extracts at a concentration of 10,000 ppm 

when compared with all other plant extract 

treatments. The growth of P. oryzae continued 

to decrease seven days after inoculation at 

different concentrations of H. anthelminthicus 

fruits extract. At concentrations of 10,000 

ppm of H. anthelminthicus extract showed 

100 % growth inhibition against R. solani and 

P. palmivora when compared with the control. 

However, the same extract at a concentration 

of 10,000 ppm was found to inhibit the growth 

of S. rolfsii and C. gloeosporioides on it at 

96.33% and 51.11% and at low concentrations 

(1, 10, and 100 ppm), it failed to inhibit the 

mycelia growth. X. lanceatum fruit extract 

also recorded 100% growth inhibition against 

P. oryzae at a concentration of 10,000 ppm 

followed by R. solani, P. palmivora, S. rolfsii, 

and C. gloeosporioides. The extracts from C. 

magna and C. sappan at 10,000 ppm were 

found most effective in inhibiting the growth 

of P.  palmivora and S. rolfsii at 56.33%, 

63.00%, 88.89% and 78.89% respectively.  

The plates treated with C. brachiata extract 

recorded minimal growth inhibition against 

the five pathogenic fungi. Fruit extracts from 

H. anthelminthicus was the most effective in 

reducing the mycelial growth of R. solani, P. 

oryzae, P. palmivora, S. rolfsii and 

C.gloeosporioides with increasing 

concentration. X. lanceatum fruit extraction 

recorded excellent inhibitory activity against 

P. oryzae. However, the extract from C. 

sappan was more efficient in the growth 

inhibition of P. palmivora and S. rolfsii as 

compared with C. magna extract (Fig. 1). 
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Figure 1 Antifungal effect of plant crude extracts at concentration of 1,000 ppm 

against Pyricularia oryzae (PO), Rhizoctonia solani (RS), Phytophthora palmivora (PP), 

Colletotrichum gloeosporioides(CG) and Sclerotium rolfsii (SR) on PDA at 28๐C  for 7 days; 

A) = Hydnocarpus anthelminthicus, B) = Xanthophyllum lanceatum, C) = Crateva magna , D) 

=Caesalpinia sappan , E) = Carallia brachiata  

 

The results indicated that all plant extracts had 

different levels of antifungal activity against 

the tested pathogenic fungi.  The most 

effective fruit extract was found to be H. 

anthelminthicus which recorded growth 

inhibition against P. oryzae, R. solani, P. 

palmivora and S. rolfsii when compared with 

the control. On the preliminary tests in the  

laboratory, the fruit extract from H. 

anthelminthicus was tested on two species of 

pathogenic bacteria, Xanthomonas citri subsp.  

citri and Xanthomanas oryzae. The extract 

inhibited the growth of bacteria (data not 

shown).  In another study, the antifungal 

activity from pomegranate, camel thorn, and  

 

caper was tested on different pathogens and 

has been reported by various researchers 

(Dahham et al., 2010; Abd-Ellatif et al., 

2011).  

Our results revealed that the highest antifungal 

activity against P. oryzae was reported with H. 

anthelminthicus and X. lanceatum fruit 

extracts at a concentration of 10,000 ppm and 

the extract from H. anthelminthicus at the 

same concentration (Fig. 2). 100% growth 

inhibition was recorded against R. solani, P. 

palmivora and S. rolfsii when compared with 

the control. The efficacies of natural products 

from plants in inhibiting the growth of  
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Figure 2 Antifungal effect of plant crude extracts at concentration of 10,000 ppm 

against Pyricularia oryzae (PO), Rhizoctonia solani (RS), Phytophthora palmivora (PP), 

Colletotrichum gloeosporioides (CG) and Sclerotium rolfsii (SR) on PDA at 28๐C  for 7 days: A) 

= Hydnocarpus anthelminthicus, B) = Xanthophyllum lanceatum, C) = Crateva magna, D) 

=Caesalpinia sappan, E) = Carallia brachiata  

 

pathogenic fungi have been reported earlier. 

Mariappan et al. (1995) also reported that the  

leaf extracts from Z. jujube inhibited the 

growth of rice blast disease caused by 

P.oryzae. The antifungal activity from the leaf 

extracts of D. stramonium against the growth 

of R. solani was recorded as the maximum 

reduction in the growth of disease and four 

other soil borne fungi (Yossry et al., 1998).    

The antifungal activities of tested plant 

extracts are attributed to chemical compounds, 

belonging mainly to six groups, viz., 
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coumarins, pyrones, steroids, phenolics and 

phenol acid, flavonoids, isoflavonoids, 

alkaloids and other compounds. However, 

only a few chemical compound products from 

plants are being used in agriculture for plant 

protection (Mitra et al., 1984). The plant 

extracts are a bio-pesticide control agent that 

is crucial for two particular reasons. The first 

reason is its safe usage for people and 

environmental accumulation. The second is its 

ability to control the pathogens and to prevent 

the pathogens from developing resistance to 

fungicide (Derbalah et al., 2011). The use of 

natural products from plants could be a major 

step towards the application of bio-pesticides 

as a measure for the prevention and control of 

plant diseases.  

The antifungal activities of the five plants 

extracts in this study indicated that some plant 

species have an effect in causing the highest 

reduction of growth inhibition on plant 

pathogenic fungi. The results were confirmed 

in all of the tested plant extracts which 

inhibited the growth of the five pathogenic 

fungi at different concentrations of extraction. 

Although some plant extracts only slightly 

reduced the growth inhibition, plant species  

collected in this study will determine the 

extraction that could provide antifungal 

activity against all five plant pathogenic fungi, 

P. oryzae, R. solani, P. palmivora, C. 

gloeosporioides and S. rolfsii. For the natural 

management of plant diseases, some plant 

extracts, H. anthelminthicus, X. lanceatum, C. 

magna and C. sappan could be applied to 

control plant pathogenic fungi and be 

employed as the alternative method in 

reducing the fungicide. Subsequently, through 

the usage of bio-pesticides, there will be a 

reduction of hazards to human health and the 

environment. 
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