
IOSR Journal of Pharmacy and Biological Sciences (IOSRJPBS) 

ISSN : 2278-3008 Volume 1, Issue 5 (July-August 2012), PP. 21-23 
www.iosrjournals.org 

 

www.iosrjournals.org                                                            21 | Page 

Allelopathic Effect of Spinacia Oleracea L. And Psidium Guajava 

L. On Vigna Radiata L.  Var. KM-2 and Vamban-2 
 

S. Anitha* and P. Karthiga Gandhi  
Department of Botany, Government Arts College (Autonomous), Salem – 636 007, Tamil Nadu, India. 

 

 

 

Abstract: Allelopathy is the type of interaction where two organisms interact with each other in positive or in 

negative manner and it is mediated by secondary metabolites. In the present study, the interaction of spinach 

(Spinacia oleracea L.) and guava (Psidium guajava L.) with the important pulse crop green gram (Vigna 

radiata L.) was studied using leaf extracts. Two common varieties of green gram viz., KM-2 and Vamban-2 were 

used to study the interactions at sub-species level. Among the two tested plants, spinach was most inhibitory on 
seed germination and seedling growth than guava. At the species level, variation existed, the variety Vamban-2 

was more susceptible than KM-2 to both plant extracts. 
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I. Introduction 
 Allelopathy is the chemical induction or inhibition of one species by another. The degradation of 

allelopathic crop may produce a variety of phytotoxins in the soil causing adverse effect in other plants (Nelson, 
1996; Rice, 1984). Allelopathy refers to the beneficial or harmful effects of one plant on another plant by the 

release of chemicals from plant parts by leaching, root exudation, volatilization, residue decomposition and 

other processes in both natural and agricultural systems (Kavitha et al., 2012). Aqueous extracts of Asarum 

europaeum L. inhibited the germination and growth of tomato (Monica et al., 2011). Maryam et al. (2011) 

noticed that Papaver pavonium showed an antagonistic effect on the germination and growth of maize and 

brassica crops. At lower concentration, the leaf extracts of Tectona grandis, Albizia procera and Acacia nilotica 

had stimulatory effects on germination, growth, chlorophyll, protein, carbohydrates and proline contents of 

soyabean, but at higher concentrations there was a decreasing trend in the same parameters in soybean (Tripathi 

et al., 1998). Dave and Jain (2009) reported that extracts from fresh Penicum colonum L. plant root, stem, leaf 

and inflorescence showed promoting effects on seed germination in Vigna radiata L., but at higher 

concentration, all aqueous extracts significantly reduced root and shoot lengths compared with control. Siriporn 
et al. (1999) applied crude extracts from mungbean to lettuce, rice, barnyard grass and horse purslane seeds and 

found that the root length of those plants were inhibited when compared with control. Spinach (Spinacia 

oleracea L.) (Chenopodiaceae) is very rich in flavonoids (Gaikwad et al., 2010) and it is the favourite food 

among Indians in winter season (Guha and Das, 2008). Guava (Psidium guajava L.) (Myrtaceae) is a single 

source of many beneficial components of herbal remedies, which are edible without any known detrimental 

effect (Gutierrez et al., 2008). This plant is early considered invasive and used for reforestation programme for 

its easy spread of seeds and regrowth ability (Berens et al., 2008). Vigna radiata L. (green gram) ranks high 

among the pulse crops of India. Mature seeds are rich in protein and cooked seeds and dhal from a valuable 

constituent of the diet of a considerable number of people in this country (Samba Murty and Subramanyam, 

1989). The varieties KM-2 and Vamban-2 are very common varieties cultivated throughout Tamil Nadu in all 

seasons. Cultivation of spinach and green gram in same field is done during different seasons. Hence, the 

present study is undertaken with an objective to check the effect of two different kinds of plants; competitor 
(spinach) and invasive (guava) on important food crop green gram. 

 

II. Materials and methods 
Seeds of Vigna radiata L. Var. KM-2 and Vamban-2 were collected from Agricultural Office, Omalur, 

Salem and work was carried out in the Department of Botany, Government Arts College, Salem-7. Leaves of 

guava (Psidium guajava L.) and spinach (Spinacia oleracea L.) were collected and shade dried for a period of 

15 days. Middle leaves were collected from the twigs (3rd and 4th leaves). 10 gram leaf powder is extracted with 

250ml distilled water. Various dilutions were made such as 25%, 50%, 75% and 100% using distilled water by 

keeping the extract as 100% solution. Distilled water was used as control. For each treatment 15 numbers of 
uniform healthy seeds were used. The seeds were disinfected with 0.1% Mercuric Chloride solution (W/V) for 

four minutes and then soaked in control and different concentrations of leaf extract (25%, 50%, 75%, 100%) for 

24hrs prior for germination. The treated seeds were kept on the surface of wet cotton soaked with distilled water 
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and plant extracts which were used to treat the seeds in petriplates. This wet cotton bed with seeds were kept 

under dark condition for 2 days and then transferred to the normal room condition. Addition of water and 

respective plant extracts was done when the cotton became dry. An observation for seed germination was 

recorded after 2nd and 5th day of sowing. After 2nd day of the treatment, the emergence of radicle is recorded and 

after 5th day complete germination of the seeds was considered. To analyze the effect of leaf extract on seedling 

growth, the length of seedlings were measured at 7th day and it is recorded. Triplicates were maintained for each 
experiment and all the experiments repeated thrice. 

Abdul Baki and Anderson (1973) method was used to analyze the phytotoxicity of plant extracts, 

Phytotoxicity percentage= ((Length of control seedling - Length of treated seedling) ÷ Length of control 

seedling) × 100 

 

III. Results and discussion 
In the present study, leaf extracts of guava (Psidium guajava L.) and spinach (Spinacia oleracea L.) 

were tested for their allelopathy activity against Vigna radiata L. varieties KM-2 and Vamban-2. The 

allelopathy effect was tested both at seed germination and seedling growth stage. Among the two plants tested, 
spinach showed more inhibition of seed germination and seedling growth than guava in both varieties. The 

tested varieties KM-2 and Vamban-2, both showed similar rate of inhibition in seed germination at 100% extract 

and 75% spinach extract. In other lower concentrations, KM-2 was less affected than Vamban-2 (Table 1 and 2). 

There was a variation observed in seed germination rate with guava extract in both the varieties, the seed 

germination rate decreased with increase in extract concentration. But compared with spinach, the inhibition rate 

was less at specific concentrations (Table 1 and 2). Similar to our results, inhibition of seed germination 

observed in charlock with Glaucium species (Ghorbanli et al., 2011), in soybean and chive with ginger 

(Chun‐Mei et al., 2008), in sesame, corn, sorghum and sunflower with mungbean (Lertmongkol et al., 2011). 

The speed of seed germination was also decreased at high concentrations of plant extract. This is evident from 

the results that seed germination in control was 100% on 2nd day itself but in treatments, seed germination 

delayed significantly with increase in plant extract concentration. Only on 5th day the utmost germination 
observed (Table 1 and 2). This result correlates with the results of Khaliq et al. (2011), where delayed seed 

germination observed in rice treated with crop residues of sorghum, sunflower and brassica. In the present study, 

phytotoxicity of both plants is presented in Figure 1 and 2. Similar to seed germination, seedling growth was 

extensively affected by spinach than guava. The variety KM-2 was more inhibited than Vamban-2 (Figure 1 and 

2). Consistent with our results, the length of shoot and root were reduced in green gram and black gram by 

V.negundo (Kavitha et al., 2012), shoot and root length in charlock by Glaucium species (Ghorbanli et al., 

2011), seedling growth in Amaranthus  retroflexus by sorghum (Yarnia et al., 2009), and radicle growth in 

wheat by Prosopsis  Juliflora (Siddiqui et al., 2009). 
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Table1: Effects of spinach (Spinacia oleracea L.) and guava (Psidium guajava L.) leaf extracts on seed 

germination in Vigna radiata L. var. KM-2 

Plant species 

Percentage of seed germination 

2
nd

 day 5
th

 day 

C 25% 50% 75% 100% C 25% 50% 75% 100% 

S. oleracea L. 100 73.3 60 13.3 6.6 100 80 60 20 6.6 

P. guajava L. 100 86.6 60 33.3 20 100 93.3 80 46.6 26.6 

 

Table2: Effects of spinach (Spinacia oleracea L.) and guava (Psidium guajava L.) leaf extracts on seed 
germination in Vigna radiata L. var. Vamban-2 

Plant species 

Percentage of seed germination 

2
nd

 day 5
th

 day 

C 25% 50% 75% 100% C 25% 50% 75% 100% 

S. oleracea  L. 100 66.6 33.3 13.3 - 100 60 40 20 6.6 

P. guajava L. 100 66.6 60 40 6.6 100 86.6 80 40 13.3 

 

Figure1: Effect of spinach (Spinacia oleracea L.) and guava (Psidium guajava L.) leaf extracts on seedling 

growth in Vigna radiata L. var. KM-2 

 
 

Figure2: Effect of spinach (Spinacia oleracea L.) and guava (Psidium guajava L.) leaf extracts on seedling 
growth in Vigna radiata L. var. Vamban-2 

 
 


