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Application of phenolic compounds has been an effective management strategy on account of 
unavailability of suitable disease-resistant cultivars for commercial use. The antifungal effect of 
phenolic compounds viz. salicylic acid, phenol and benzoic acid was determined by in vitro study. It 
was found that salicylic acid at 0.1% and phenol at 0.15% concentration completely (100%) checks the 
growth of Fusarium udum while benzoic acid at 0.15% concentration reduced the growth to 98.52% 
respectively (at p<0.01). In case of F. oxysporum f. sp.ciceri the reduction in growth has been found to 
be 98.70, 98.52 and 95% at 0.15% concentration of salicylic acid, phenol and benzoic acid, respectively 
(at p<0.01) and quantitative structure activity relationship indicating regression (r

2
)
 
values is in the 

range of 0.710 to 0.999, indicating good regression data fit. Salicylic acid and phenol were effective at 
higher concentration only while benzoic acid were effective at all respective concentration. 
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INTRODUCTION 
 
Phenolic compounds contain one or more aromatic ring 
with one or more hydroxyl groups. In antifungal activity of 
phenolic compound both in vitro and in vivo condition 
studied by various scientists (Baruah and Chakraborty, 
1969; Mukherjee and Kundu, 1973; Koti Reddy and 
Prasad, 1974; Dwivedi and Pathak, 1978), Fusarium 
spp., are among the most important plant pathogens in 
the world and are highly variable because of their genetic 
makeup and changes in environment in which they grow 
causing morphological changes (Nelson et al., 1983). 
Pigeon pea (Cajanus cajan (L.) Millsp.) is one of the 
major grain legume (pulse) crops of tropics and sub 
tropics. The main limitation in crop production is its 
susceptibility to diseases due to pathogens. The crop 
suffers damage due to diseases caused by Meloidogyne 
incognita, Heterodera cajani and Fusarium udum. Among 
these, wilt caused by F. udum is considered the most 
important soil-borne pathogen of pigeon pea. Wilt 
disease of chickpea caused by Fusarium oxysporum f. 
sp.  ciceri   is   an  important  disease  of  chickpea  which 
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causes considerable yield loss (FAO, 1993).  
Application of phenolic compounds has been an 

effective management strategy to control Fusarium spp. 
causing wilt disease. Mandavia et al. (1997) assayed 
total phenols and different phenolic compounds collected 
from root, stems and leaves at severe stages from 
chickpea varieties resistant (JCP-27) and susceptible 
(JG-62) to Fusarium wilt. Resistant variety had higher 
amount of salicylic acid in leaf tissue comparatively. At 
disease initiation stage, resistant variety had higher 
amount of chlorogenic and p-coumaric acid in root and 
leaf tissue and hydro-quinone and umbelliferone in stem 
tissue. The result showed that phenol played an active 
role in protection against fusarium wilt of chickpea. 
Mohammad Cherif et al. (2007) studied that accumulation 
of various phenolic compounds play an important role in 
resistance against pathogenic attack. Maakiain and 
medicarpin exhibited antifungal activity towards Fusarium 
spore by checking their hyphal growth and germination. 
Gallic, cinnamic, ferulic and clorogenic acids also 
indicated resistance against fungal attack in chickpea. 

The objective of present study was to assess the effect 
of phenolic compounds against the growth of F. udum 
causing   wilt  disease  in  pigeonpea  and  F.  oxysporum 
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Figure 1. Effect of different concentration of salycylic acid against the growth of Fusarium udum 
under in vitro conditions. 

 
 
 

 
 

Figure 2. Effect of different concentration of salycylic acid against the growth of Fusarium 
oxysporum f.sp. ciceri under in vitro condition. 

 
 
 

f.sp.ciceri causing wilt disease in chickpea. 
 
 
MATERIALS AND METHODS 
 
The antifungal activity of phenolic compound viz. salicylic acid, 
benzoic acid and phenols has been tested by poisoned food 
technique (Grover and Moore, 1962). The phenolic compounds are 
supplemented with Czapek-dox agar medium separately after 
autoclaving (15 lb/in

2
 pressure, 121˚C) to make final concentration 

of 0.05, 0.1 and 0.15%. Sterilized distilled water is added in control. 
About 15 ml of treated and untreated medium has been poured into 
Petri plates of 90 mm diameter. After solidification of the medium, 5 
mm diameter of agar block of both the pathogen viz. F. udum and 
F. oxysporum f.sp. ciceri cut from actively growing colony is 
inoculated on plate separately. Control set without phenolic 
compound is also maintained. The plates are incubated at 25±2˚C 
for 7 day. After 7 days, colony diameter is recorded and percent 
growth inhibition is also calculated (Dwivedi, 1990). 

The data were analyzed statistically by using QI Macros 2010 
SPC   Software.   All   experiments  were  conducted  in  completely 

randomized design. Mean values were compared by the least 
significant difference (LSD) testing at p=0.01 and p=0.05. Duncan’s 
multiple range test at p = 0.01 was used to compare means.  

 
 
RESULTS AND DISCUSSION  
 

Result from Figure 1 shows that amongst phenolic 
compounds tested, salicylic acid at reduce the growth of 
F. udum to 10.19% at 0.05% concentration, to 100% at 
0.1% concentration and 95.48% at 0.15% concentration; 
R

2
 value is found to be 0.710 (Figure 1). In case of F. 

oxysporum f.sp.ciceri the growth inhibition is 28.15% at 
0.05%, 54.0% at 0.1% and 98.70% at 0.15% 
concentration of Salicylic acid; R

2 
value is found to be 

0.976 (Figure 2). 
The growth inhibition of F. udum is 35.56% at 0.05%, 

60.11% at 0.1% and 100% at 0.15% concentration of 
phenol; R

2
 value is found to be  0.981 (Figure 3).  Growth  
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Figure 3. Effect of different concentration of phenol against the growth of F. udum 
under in vitro conditions. 

 

 
 

 
 

Figure 4. Effect of different concentration of phenol against the growth of F. 
oxysporum f.sp. ciceri under in vitro conditions. 

 
 
 

of F. oxysporum f.sp.ciceri has been reduced to 45.93% 
at 0.05%, 62.70% at 0.1% and 98.52% at 0.15% 
concentration of phenol; R

2
 value has been found to be 

0.958 (Figure 4).  
In case of F. udum, growth has been reduced to 

76.74% at 0.05%, 86.96 % at 0.1% and 98.52% at 0.15% 
concentration of benzoic acid and R

2
 value is found to be 

0.999 (Figure 5). In case of F. oxysporum f.sp.ciceri 
growth has been inhibited by 74.11% at 0.05%, 79.93% 
at 0.1% and 95.0% at 0.15% concentration of benzoic 
acid; R

2
 value has been found to be 0.938 (Figure 6).  

Chet et al. (1978) reported the fungitoxic properties of 
phenolic compounds and their role in disease resistance. 

The effect of phenolic compounds in plant disease control 
has been reported by several workers (Raychaudhury et 
al., 1972; Fawcett and Spencer, 1970; Papavizas, 1976; 
Dwivedi and Pathak, 1978; Singh and Dwivedi, 1987). 
Dwivedi (1990) also reported that complete growth 
inhibition of F. oxysporum f.sp.psidii at 0.1% and 0.15% 
concentration of phenol and 0.15% concentration of 
salicylic acid due to strong toxicity of these compound 
against pathogen. Dwivedi and Pathak (1978) also 
showed the same result. Alfenas et al. (1982) also 
reported that benzoic acid caused inhibition of the growth 
of Cryphonetria cubensis. Mukherjee and kundu (1973) 
also   reported  inhibitory  effect  of  phenolic  compounds 
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Figure 5. Effect of different concentration of benzoic acid against the growth of F. udum 
under in vitro conditions. 

 
 
 

 
 

Figure 6. Effect of different concentration of benzoic acid against the growth of F. 

oxysporum f.sp. ciceri under in vitro conditions. 
 
 
 

against growth, sporulation and spore germination of F. 
udum. Dwivedi (1990) showed the effect of phenolic 
compounds on F. oxysporum f.sp.psidii and found that 
out of four phenols salicylic acid and phenol effectively 
reduced the growth of pathogen. Benzoic derivatives 
such as 2,5 Dihydroxybenzoic acid and 2,5 dimethoxy 
benzoic acid effectively inhibited the growth of Bacillus 
cinerea, Sclerotinia sclerotiorum, F. oxysporum, 
Penicillium digitatum and Gelosporium album (Lattanzio 
et al., 1994). Mandavia et al. (1997) assayed total 
phenols and different phenolic compounds collected from 
root, stems and leaves at severe stages from chickpea 
varities resistant (JCP-27) and suspectible (JG-62) to 
Fusarium wilt.  Resistant  variety  had  higher  amount  of 

salicylic acid in leaf tissue comparatively. At disease 
initiation stage, resistant variety had higher amount of 
chlorogenic and p-coumaric acid in root and leaf tissue 
and hydro-quinone and umbelliferone in stem tissue. The 
result showed that phenol played an active role in 
protection against Fusarium wilt of chickpea. Curir et al. 
(2003) reported that two benzoic acid and one falvanoid 
derivatives are found in resistant varieties of carnation 
(Dianthus caryophyllus) viz. Gloriana and Roland against 
F. oxysporum f.sp.dianthi. Result showed that small 
amount of 2,6 Dimethoxy benzoic acid detected in 
Gloriana while flavone datiscetin (3,5,7,2’-
tetrahydroflavone) found in Roland had effective 
fungitoxic action against F. oxysporum f.sp.dianthi.  
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Mohamad Cherif et al. (2007) found that maakiain and 
medicarpin, gallic, cinnamic, ferulic and clorogenic acids 
exhibited antifungal activity towards Fusarium spore by 
checking their hyphal growth and germination against 
fungal attack in chickpea. Mandal et al. (2009) 
experimented externally application of 200 μM 
concentration of salicylic acid treated plant inoculated 
with Fol by root feeding and foliar spray showed reduction 
in wilt incidence. In vitro experiment showed that mycelial 
growths of F. oxysporum f.sp.lycopersici were not 
effectively reduced by salicylic acid. In vitro and in vivo 
antimicrobial activity of phenolic compounds has been 
studied by several workers (Baruah and Chakraborty, 
1969; Mukherjee and Kundu, 1973; Koti Reddy and 
Prasad, 1974; Dwivedi and Pathak, 1978). Mukherjee 
and Kundu (1973) reported the inhibitory effect of 
phenolic compounds against growth, sporulation and 
spore germination of F. udum. 

The result shows that the 0.1% concentration of 
salicylic acid and 0.15% concentration of phenol 
completely inhibits the growth of F. udum while the 
growth of F. oxysporum f.sp. ciceri has been effectively 
reduced by 0.15% concentration of salicylic acid and 
phenol. The benzoic acid significantly reduces the growth 
of both the pathogens at all respective concentrations. 
 
 
Conclusion 
 
In case of phenolic compounds, salicylic acid and phenol 
completely (100%) checks the growth of F. udum at 0.1 
and 0.15% concentration followed by benzoic acid 
(98.52%) at 0.15% concentration respectively (at p<0.01) 
whereas in case of F. oxysporum f. sp.ciceri, the 
reduction in growth has been found to be 98.70, 98.52 
and 95% at 0.15% concentration of salicylic acid, phenol 
and benzoic acid respectively (at p<0.01). All the findings 
of effect of salicylic acid, phenol and benzoic acid on 
growth of F. udum and F. oxysporum f.sp.ciceri are 
significant at p<0.01 level and quantitative structure 
activity relationship indicating regression (r

2
)
 
values is in 

the range of 0.710 to 0.999, indicating good regression 
data fit. On the basis of above studies, it may be 
concluded that phenol and salicylic acid can effectively 
inhibits the growth of both the fusaria at higher 
concentration, while benzoic acid effectively reduced the 
growth of both the pathogens at all respective 
concentrations. 
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