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Abstract— Organic extract derived from the leaves of the edible plant,  Flacourtia inermis was used to determine their 
allelopathic potential in relation to the seed germination of the crop plants; black mustard (Brassica nigra), chickpea (Cicer 
arietinum), mung bean (Vigna radiata), and big gram (Vigna unguiculata). The methanolic leaf extract of this plant induced 
maximum reduction in the germination of seeds. The seeds of Brassica nigra and Cicer arietinum showed the highest 
susceptibility towards the extract. The F.inermis showed 100% inhibition on both Brassica nigra and Cicer arietinum  and 
75%, 51.67%  of inhibition on the germination of Vigna unguiculata, and Vigna radiata respectively. The germination study 
was carried out by petridish method and the percentage of Inhibition of Germination (I) was calculated by using specified 
equation. The present study is the first report revealing the strong allelopathic potential of Flacourtia inermis. The result 
necessitates further studies to test its allelopathic behaviour under field condition and to identify the toxic principle/s, their 
quantification and efficacy in the soil. 
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I. INTRODUCTION 
 
Allelopathy is a biological phenomenon influencing 
the growth and development of Agricultural and 
Biological systems through the production and 
exudation of compounds by an organism. (Rice, 
1984; Elmore and Abendroth, 2007). Most of these 
allelochemicals are secondary metabolites, present in 
virtually all plant parts. (Rice, 1984). Under specific 
conditions, these chemicals are released into the 
environment through weathering, root exudation, 
leaching, volatilization, and decomposition of plant 
residues (Putnam and Weston, 1986; Chou, 1990). 
They modify the environment of the plants and of 
other plants growing in their vicinity through the 
inhibition of shoot growth, root growth, plant 
germination and nutrient uptake (Nandal et al., 1994; 
Narwal, 1994; Bogatek et al., 2006). 
Indiscriminate application of synthetic herbicides 
lead to an increase in production cost as well as 
severe environmental problems and human health 
hazards. Additionally, uninterrupted use of herbicides 
in crop fields has resulted in increasing resistance in 
weeds.  Allelochemicals synthesized by numerous 
weeds and crop plants could be used as lead for the 
development of bio-herbicides, which are considered 
to be renewable, easily degradable and more eco-
friendly. Recently, several efforts have been made to 
identify and isolate the allelopathic compounds from 
various sources and apply them as a tool for 
sustainable and eco-friendly weed control strategy 
(Hong et al., 2004; Bhadoria , 2011). 
Flacourtia inermis Roxb. (Flacourtiaceae) is a 
species of flowering plant native to Philippines, from 
where it was naturalized to tropical Asia and Africa. 
This tree is very commonly known as loika or 
lavalolikka (in Kerala). It is traditionally used as an 
antibacterial, antiviral, antitumor, and antivenom 

agent. The plant possesses hypolipidemic, and 
hypoglycemic activities (Mosaddik et al., 2004; Khan 
et al., 2002; Cavalcante et al., 2007; Chai et al., 
2006). The antioxidant and enzyme inhibiting 
properties of its fruit were reported (Alakolanga et 
al., 2015). 
To the best of our knowledge, no complete study has 
been performed on the allelopathic effect of 
Flacourtia inermis, despite of their long history as 
potential medicinal plants. Therefore, the present 
study investigated the allelopathic effects of 
Flacourtia inermis leaves on the germination of seeds 
of Brassica nigra, Cicer arietinum, Vigna radiate, 
and Vigna unguiculata. 
 
II. DETAILS EXPERIMENTAL 
 
2.1. Materials and Methods 
The present study was conducted in the Microbiology 
and Biochemistry laboratories of St. Thomas College, 
Pala, to investigate the allelopathic effect of 
Flacourtia inermis on five selected seeds viz, 
Brassica nigra, Cicer arietinum, Vigna radiate, and 
Vigna unguiculata. 
This plant was collected from Athirampuzha village 
in Kottayam District. The criterion for selection of 
plant species was random. 
 
2.2. Preparation of crude extract 
 
As leaves of the plants contain more secondary 
metabolites, (Janovska Kubikova and Kokoska, 2003) 
only leaves were used for preliminary screening. 
Separated leaves from the collected plant were 
washed in tap water followed by distilled water. 
Small pieces of 20 grams fresh leaves of plant were 
extracted with 100ml of methanol and kept for 
24hours. Intermittent shaking was given for 
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maximum dissolution of compounds in the solvent. 
This methanolic extract was evaporated to dryness, 
redissolved in distilled water and was made up to 
100ml of final volume, (20% w/v) considered as 
100% stock solution. This stock solution was diluted 
with distilled water for preparing different 
concentrations of leaf extracts viz. 25, 50,100% (v/v) 
level and used for germination studies with seeds. 
 
2.3. Seeds used for preliminary screening   
Four types of seeds were used to test the allelopathic 
effect of the Flacourtia inermis. These include (1) 
Vigna unguiculata (Brown Pea) (2) Vigna radiata 
(Green Pea) (3) Cicer arietinum (Bengal gram) (4) 
Brassica nigra ( Black Mustard) 
The criteria for the selection of test seeds includes 
easy availability, ease of handling and fast 
germination rate. Uniform sized healthy test seeds 
were surface sterilized with 1% sodium hypochlorite 
for 20 minutes before the experiment  to prevent 
fungal infection and then rinsed with distilled water 
for several times to remove excess chemical and 
blotted dry before being sowed.  
 
2.4. Germination test 
Petri plates were used for sowing of seeds to test the 
allelopathic effect of Flacourtia inermis extract. Ten 
seeds of each species per plate were germinated in 
15cm petri dishes. The sterilized seeds were layered 
on sterile cotton and soaked with the methanol 
extract. These plates were incubated at 28 0 C in dark 
for seven days. Another plate with same amount of 
distilled water was kept as control. The distilled water 
was used periodically for moistening the seeds. The 
number of seeds germinated was recorded daily from 
second day onwards. The seeds with visible radicle 
were considered as germinated. (Turkey, 1969) The 
whole experiment was repeated three times and the 
average values were expressed. The percentage 
inhibition of germination has been calculated by 
using the equation,  
I=100-(E2×100/ E1); where, I represents Percentage 
inhibition, E1 represents response of control plant and 
E2 represents response of treated plant (Surendra  and 
Pota, 1978). 
 
III. RESULTS AND DISCUSSION 
 
This study suggested the presence of allelochemicals 
in methanolic extract of the leaves of Flacourtia 
inermis, exhibited allelopathic stress against seed 
germination of tested species.  Although the extract 
allowed the seed germination of Vigna radiata and 
Vigna unguiculata to a certain extent, their seedlings 
were died or deformed after a few days.  
 
3.1. Effect of Methanol Extract of Flacourtia 
inermis on germination of the selected test seeds: 
The study revealed that the methanolic extract of 
Flacourtia inermis significantly inhibited the seed 

germination of all the test plant species (Fig. 1 and 2). 
The highest concentration of the extract displayed 
100% inhibition of seed germination in Brassica 
nigra and Cicer arietinum, and 75.00% and 51.67% 
inhibition in Vigna unguiculata and Vigna radiata 
respectively (Table-1). 
 

 
Figure 1. Inhibition of Flacourtia inermis extract on selected 

seeds 
 

Table 1: Seed germination inhibition by Flacourtia 
inermis methanol extract. ± indicates standard 

deviation of the data. 

 
 

 
Figure 2.Percentage inhibition of Flacourtia inermis extract on 

selected seeds 
 
There are no previous studies reporting the 
allelopathic potential of Flacourtia inermis and of its 
other species. Hence ours is the first report regarding 
the allelopathic effect of Flacourtia inermis. 
However, the susceptibility of the various test seeds 
used in the current study were previously reported by 
several researchers. Aqueous leaf extracts of 
Azadirachta indica displayed inhibitory effects on the 
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seed germination of Vigna radiata. (Shruthi, 2014). 
The germination and growth response of Vigna 
radiata (L) was also inhibited by leaf extract of 
Tectona grandis L. (Leela and Arumugam , 2014 ).  
Delmoral and Muller, 1969 reported a reduction in 
germination of green gram and garden grass by 
Eucalyptus globules leaf and stem leachates. 
Experiments revealed the allelopathic effects of leaf, 
stem, flower and root of Parthenium hysterophorus 
containing phenolic compounds on the germination of 
green gram, cowpea, black gram, horse gram and 
pigeon pea (Sasikumar et al., 2002). 
 
CONCLUSIONS 
 
The present study suggests that the methanol extract 
of Flacourtia inermis exhibits strong phytotoxicity 
and possesses allelochemicals to suppress the growth 
of other plant species. Comparatively, Brassica nigra 
and Cicer arietinum displayed more susceptibility 
than Vigna species. All the results were obtained 
under laboratory conditions. However, further study 
is needed to explain the allelopathic mechanism and 
to identify the active principle/s, which might provide 
chemical basis for the development of bio-herbicides 
for environment friendly sustainable crop production 
systems. It may also be investigated to test their 
efficacy as weeds, pests and disease control agents. 
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