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Abstract 
Seed-borne fungi are of much significance for crop production as they are known to reduce germination 
and cause huge crop loss. Botanicals are shown to be effective in the management of seed associated 
pathogenic fungi. The present study was performed to investigate antifungal potential of methanolic 
extract obtained from leaves of two plants viz. Harpullia arborea (Blanco) Radlk. (Sapindaceae) and 
Hydnocarpus pentandra (Buch.-Ham.) Oken (Achariaceae) against a total of 7 seed-borne fungi. 
Maceration process was used to obtain extracts from the shade dried and powdered leaf material of 
selected plants. Poisoned food technique was used to determine antifungal activity. Both extracts were 
effective in causing mycelial growth inhibition in a concentration dependent manner. Marked antifungal 
activity was displayed by H. arborea when compared to H. pentandra. Among fungi, Aspergillus niger 
and Penicillium sp. was inhibited to highest and least extent respectively by both extracts. The plants 
selected in this study are promising in terms of their potential to inhibit seed mycoflora. In suitable 
formulation, these plants can be used against mycoflora associated with seeds for the management of 
seed-borne fungal diseases of plants.  
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1. Introduction 
Seeds are the passive carriers of fungi and are considered as one of the most effective means of 
transmission of pathogenic fungi. Fungi such as Aspergillus, Penicillium, Rhizopus, 
Alternaria, Curvularia, Helminthosporium, Sclerotium, Mucor, Cladosporium, Bipolaris, 
Cercospora, Rhizoctonia and Fusarium are often found on seeds of many crops. Seed-borne 
fungi are one among the important factors that are involved in the spoilage of stored grains. 
Seed-borne fungi are found externally or internally and are known to cause seed abortion, seed 
rot, reduction of germination ability and seedling damage. Seed-borne fungi are known to 
suppress the seedling vigor and plant growth leading to marked reduction in crop yield. Many 
of seed associated fungi are capable of producing toxic substances, mycotoxins, which leads to 
adverse health effects on consumption [1-9]. Management of seed-borne fungi and other 
phytopathogenic fungi is carried out mainly through the use of synthetic chemicals. However, 
the unrestrained use of such chemicals is having environmental and health effects. Moreover, 
extensive use of these chemicals is resulting in the emergence of resistant pathogens which are 
difficult to control. Hence, there is an upsurge in demand for developing antifungal agents 
from alternate sources for controlling phytopathogenic fungi including seed-borne fungi. It is 
shown that plant extracts, plant based formulations and purified compounds from plants 
exhibit growth inhibitory activity against a range of phytopathogenic fungi [3, 10-13].  
Harpullia arborea (Blanco) Radlk, a native to Indo-Malayan, belongs to the family 
Sapindaceae. It is a medium sized evergreen tree. The plant is used traditionally as leech 
repellent, to treat rheumatism, as an appertizer and to cure digestive problems [14-16]. The plant 
is shown to exhibit bioactivities such as antibacterial 15, 17], antifungal [18] and antimalarial 
activity [19]. Hydnocarpus pentandra (Buch.-Ham.) Oken. belonging to the family Achariaceae, 
is a large evergreen tree. The plant is common in forests. Seeds yield an oil (hydnocarpus oil, 
chaulmoogra oil) which is used in the treatment of skin diseases such as leprosy. The plant H. 
pentandra is a medicinal plant and is traditionally used for treatment of various ailments or 
diseases such as eczema, white patches, itching, leprosy, skin burn, tubercular laryngitis, 
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chronic ulcers, dyspepsia, flatulence and verminosis [20, 21]. 
The plant is reported to exhibit bioactivities such as 
larvicidal[22], antifungal [18], antioxidant [23], antibacterial [24] 
and anticancer [25] activity. The present study was undertaken 
to investigate the antifungal activity, in terms of inhibition of 
mycelial growth of seed-borne fungi, of leaf extract of H. 
arborea and H. pentandra. 
 
Materials and Methods 
Plant materials  
The plants viz. H. pentandra and H. arborea were collected 
from outskirts of Shiralakoppa, Shivamogga district, 
Karnataka during February 2017. The plants were 
authenticated on the basis of their characteristics by referring 
flora [26].  
 
Extraction  
The leaves were separated from plants, cleaned to removed 
adhering matter, dried under shade and powdered. The leaf 
powders (10g) were extracted using methanol (100ml) by 
maceration process over a period of 48 hours [27]. The crude 
leaf extracts were stored in refrigerator. 
 
Test fungi 
Fungi viz. Aspergillus niger, A. flavus, A. fumigatus, Rhizopus 
sp., Penicillium sp., Cladosporium sp., and Helminthosporium 
sp., isolated previously from sorghum and paddy seeds, were 
tested for their susceptibility to leaf extract of H. pentandra 
and H. arborea. The pure cultures of test fungi were 
maintained on potato dextrose agar slants in refrigerator.  
 
Antifungal activity of leaf extracts 
Potato dextrose agar medium (HiMedia, Mumbai) was 
prepared, autoclaved and poisoned with different 
concentrations of leaf extracts (0.5 and 1.0mg extract/ml of 
medium). The control (lacking extract) and poisoned potato 
dextrose agar plates were inoculated aspetically with the well 
sporulated 7 days old cultures of test fungi. The plates were 
incubated at room temperature for 5 days and the diameter of 
colonies of test fungi on control and poisoned plates was 
measured in mutual perpendicular directions. Antifungal 
effect of leaf extracts, in terms of inhibition of mycelial 
growth of fungi, was determined by using the formula:  
Antifungal activity (%) = (Dc – Dt / Dc) x 100, where ‘Dc’ 

and ‘Dt’ refers to colony diameter of fungi on control plates 
and poisoned plates respectively [13].  
 
Statistical analysis 
The experiment was carried in triplicate (n=3). Results are 
presented as Mean ± Standard deviation (S.D). 
 
Results and Discussion 
Several methods such as poisoned food technique, spore 
germination inhibition assay, agar overlay bioassay, disk 
diffusion method, well diffusion method and broth 
microdilution assay are used to determine antifungal activity. 
Among these, poisoned food technique is one of the most 
widely used in vitro antifungal assays and is widely used to 
determine antifungal potential of plant extracts and plant 
based formulations against a variety of phytopathogens 
including seed-borne fungi [28-32]. The present study evaluated 
antifungal potential of H. arborea and H. pentandra by 
poisoned food technique and the result is shown in Table 1 
and Figure 1. Both extracts suppressed the mycelial growth to 
a considerable extent and in a dose dependent manner. 
Overall, the extracts exhibited highest inhibitory activity 
against A. niger while Penicillium sp. was shown to be 
affected by both extracts to least extent. At 1.0mg/ml 
concentration of H. arborea extract, the susceptibility of test 
fungi was in the order A. niger >Rhizopus sp. 
>Helminthosporium sp. >A. flavus >A. fumigatus 
>Cladosporium sp. >Penicillium sp. In case of 1.0mg/ml 
concentration of H. pentandra extract, the order to 
susceptibility of test fungi to extract was A. niger >A. flavus 
>A. fumigatus >Rhizopus sp. >Helminthosporium sp. 
>Cladosporium sp. >Penicillium sp. At 1mg/ml extract 
concentration, H. arborea inhibited all test fungi to >50%. 
However, at 1mg/ml concentration, extract of H. pentandra 
inhibited all test fungi except Penicillium sp. to >50%. The 
extent of susceptibility of Aspergillus species to extract of 
both plants was in the order A. niger >A. flavus >A. fumigatus. 
It was observed that the extract of H. arborea displayed 
marked antifungal potential when compared to extract of H. 
pentandra. In an earlier study, similar observation was made 
where aqueous extract of H. arborea leaf exhibited marked 
inhibition of seed-borne fungi viz. Alternaria sp., Curvularia 
sp. and Fusarium sp. when compared to aqueous extract of H. 
pentandra leaf [18]. 

 
Table 1: Antifungal activity of H. arborea and H. pentandra 

 

Test fungi 
Colony diameter of test fungi in cm (Mean±S.D) 

Control 
H. arborea H. pentandra 

0.5mg/ml 1.0mg/ml 0.5mg/ml 1.0mg/ml 
A. niger 5.46±0.05 1.30±0.10 0.60±0.10 2.20±0.00 1.20±0.10 
A. flavus 4.16±0.05 1.93±0.05 1.20±0.00 2.40±0.10 1.40±0.10 

A. fumigatus 3.80±0.10 2.20±0.10 1.43±0.05 2.40±0.00 1.60±0.00 
Penicillium sp. 3.46±0.05 2.46±0.05 1.50±0.10 2.83±0.05 1.76±0.05 

Cladosporium sp. 2.80±0.00 1.80±0.00 1.10±0.00 2.20±0.10 1.30±0.00 
Helminthosporium sp. 4.20±0.00 2.60±0.00 1.20±0.00 3.10±0.10 1.86±0.05 

Rhizopus sp. 6.03±0.20 3.33±0.05 1.20±0.10 3.96±0.05 2.66±0.05 
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Fig 1: Inhibition of test fungi (%) by H. arborea (Ha) and H. 
pentandra (Hp) 

 
Conclusion 
Botanicals are shown to be promising alternatives for 
synthetic fungicides as they lack the drawbacks that are 
associated with the use of synthetic fungicides. Marked dose 
dependent mycelial growth inhibitory activity exhibited by 
leaf extract of H. arborea and H. pentandra indicates their 
possible utilization in the management of seed-borne fungi 
and the diseases caused by them.  
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