
 
 
 
 

 
 

Communications in Plant Sciences (July-December 2015), Volume 5, Issues 3-4, Pages 67-75 

Commun. Plant Sci. (ISSN 2237-4027) 

www.complantsci.wordpress.com 
 

Manuscript received on April 30, 2015, and published on October 16, 2015 

 

 

 

Allelopathic potential of Hyptis suaveolens on physio-biochemical changes         

of mung bean seeds 

 
Parthapratim Maiti1*, Ram Kumar Bhakat2, Yachana Jha3, and Aloke Bhattacharjee4 

 
1 Department of Botany, Midnapore College (Autonomous), Midnapore, Paschim Medinipur, West Bengal, India. 

2 Department of Botany and Forestry, Vidyasagar University, Midnapore, Paschim Medinipur, West Bengal, India. 
3 N,V Patel College of Pure and Applied Sciences, V V Nagar, Anand, Gujarat. 

4 Centre for Advance Study, Department of Botany, Burdwan University, Burdwan, West Bengal, India. 

 

 
 

ABSTRACT 
 

Hyptis suaveolens is an exotic invasive weed in many areas of West Bengal, India. The allelopathic 

potential of leaf extracts and leachates of H. suaveolens was investigated on germination and 

metabolism of mung bean seeds (Vigna radiata cv. K851). The extracts and leachates reduced the 

germination and seed viability. The insoluble carbohydrates, proteins, and the activities of 

dehydrogenase and catalase enzymes were significantly reduced. Amino acid and soluble 

carbohydrate levels were increased in seeds pretreated with leaf extracts and leachates. The 

overall biochemical results indicate that various inhibitors present in H. suaveolens impart strong 

inhibitory effect on mung bean. The leaves of H. suaveolens possess phytotoxic chemicals, which 

potentially rendered the inhibitory action on mung bean seeds and provided key information for the 

proper management of H. suaveolens and other invasive weeds showing similar behavior. 
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INTRODUCTION 

 

Exotic and invasive plant species are a threat to 

biodiversity everywhere. The exotic plants directly or 

indirectly alter the natural functioning of native 

environments through allelopathy, which is often 

defined as the production and release of chemical 

substances by one species that inhibit the growth of 

others in the vicinity (Maiti et al. 2008). The secondary 

metabolites produced by one plant species that affect 

the growth and population biology of individuals from 

other species are known as allelochemicals (Leicach et 

al. 2009, Maiti et al. 2009). These allelochemicals 

create environmental stresses on other plants growing 

in the vicinity. Chemicals with allelopathic potential 

have been detected in a large number of plant parts 

and organs, including leaves, stems, roots, flowers, 

seeds and buds, which are released into the 

surrounding environment by a variety of mechanisms, 

such as decomposition of residues, volatilization, and 

root exudation. They affect seed germination, seedling 

growth and many physiological and biochemical 

functions of plants including photosynthesis, 

respiration, nutrient uptake, transpiration, protein 

synthesis and resistance. 

      Hyptis suaveolens (L) Poit (family Lamiaceae), a 

native plant in tropical America, is a noxious weed 

distributed throughout in the humid tropical south, 

West Africa, Australia and Southeast Asia. It grows 

under a wide variety of soils and climates, mainly in the 

warm area. The species is naturalized in India and is 

now established in the Deccan Peninsula, North East 

India, Vindhyan Highland, Andaman and Nicobar 

Islands (Singh et al. 2010). In West Bengal the species 

grows along the rail tracks, roadsides, foothills of open 

forests, forest fringes, crop fields and can heavily infest 

wastelands particularly arid and rocky areas as 

monospecific thickets. Limited research has been done 

on the allelopathic effect/phytotoxicity of                     

H. suaveolens to other plants. There is a general mood 

of consensus now a days that exotic plants displace 

the local biodiversity through their harmful effects 

including allelopathy (Leicach et al. 2009, Maiti et al. 

2009).  

      Keeping the above facts in mind, we examined the 

weed-crop interactions and to determine the 

allelopathic potential of different concentrations of leaf 

extracts and leachates of H. suaveolens and to 

analyze the correlative changes in germination and 

metabolism of mung bean seeds which possess high 

vigour and high speed of germination along with high 

responsiveness towards allelopathic stress. The main 

allelochemicals in the leaf extracts were also identified 

by using gas chromatography-mass spectroscopy 

(GC-MS) analysis. 

MATERIAL AND METHODS 

 

The investigations were done with fully viable seeds of 

mung bean (Vigna radiata L. cv. K-851) (Fabaceae), 

procured from local market. Healthy leaves were 

collected from actively growing populations of             

H. suaveolens found in Midnapore (21°36’ and 22°5’ 

north latitude and between 86°33’ and 88°11’ east 

longitude) and its suburbs during the June-July, 2011-

2012. The leaves were detached and washed with 

distilled water several times to remove the adherent 

dust particles. 

 

Leaf extracts. Fresh, mature and healthy leaves    

(500 g) of H. suaveolens were thoroughly 

homogenized using 300 mL double distilled water. The 

homogenate was strained using a fine cloth and 

thereafter it was stirred manually for 2.0 min and then 

filtered through Whatman (No. 41) filter paper. The 

volume of the filtrate was made up to 500 mL using 

double distilled water and this aqueous leaf extract 

was considered stock solution of 1:1 (w/v) ratio. From 

this stock solution, another 2 concentrations [1:2 and 

1:3 (w/v)] were prepared using double distilled water 

and double distilled water was used as control. 

 

Leaf leachates. Another lot of shade dried  500 g leaf 

samples of H. suaveolens was kept immersed in     

300 mL double distilled water at room temperature   

(27 ºC) for 48 h. Thereafter, it was stirred manually for 

2.0 min and filtered through Whatman (No. 41) filter 

paper. The total volume of the leachate was made up 

to 500 mL using double distilled water and this was 

considered as the 1:1 (w/v) proportion of leaf leachate. 

From this stock solution, another 2 concentrations    

[1:2 and 1:3 (w/v)] were prepared using double   

distilled water and double distilled water was used as 

control. 

      Mung bean seeds were surface sterilized with 

0.1% HgCl2 solution for 90 s. The seed lots were then 

separately presoaked in the three concentrations of 

leaf extracts or leaf leachates of H. suaveolens for 24 h 

and then thoroughly surface-washed with tap water 

followed by distilled water. The pH of the leaf extracts 

and leachates was measured in Digital pH Meter 

(Model No. 335, Systronics, India). The pH of leaf 

extracts was 6.3 (1:1 w/v), 6.5 (1:2 w/v), 6.9 (1:3 w/v) 

and the pH of leaf leachates was 7.1 (1:1 w/v), 7.2 (1:2 

w/v), 7.3 (1:3 w/v). 

 

Seed germination. Germination was recorded 7 days 

after seed soaking following ISTA rules (ISTA 1976). 

The time required for 50% seeds germination (T50) 

was determined as per the method of Coolbear et al. 

(1984).  
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Speed of seed germination. Speed of seed 

germination was recorded by analyzing germination 

(%) of seed lots of each treatment at 24-h intervals in 

laboratory up to 120 h after seed soaking as per ISTA 

(1996). The inhibition was calculated as under:  

Inhibition percentage (%) = [1 - (sample extracts/ 

control) × 100]. 

 

TTC stainability. To analyze TTC stainability,         

100 dehusked seeds were allowed to imbibe in 0.5% 

TTC (2, 3, 5-triphenyl tetrazolium chloride) solution 

(w/v) in Petri dishes for 24 h in dark. The percentage of 

TTC stained (red colored) seeds were calculated from 

the total number of seeds. This method analyses both 

the seed viability and vigour (Halder 1981). 

 

Determination of free amino acids, soluble 

carbohydrates, insoluble carbohydrates and 

proteins. Free amino acids and soluble carbohydrates 

contents in the seed leachates were analyzed after 

immersing 10 seed samples of mung bean in 10 mL 

distilled water for 24 h. In these leachates, free amino 

acids were quantified as per method of Moore and 

Stein (1948) and McCready et al. (1950), respectively. 

To analyze insoluble carbohydrates and proteins from 

seed kernels we used methods of McCready et al. 

(1950) and Lowry et al. (1951), respectively. 

 

Estimation of dehydrogenase and catalase 

activities. Total dehydrogenase activity of intact seeds 

was assessed with the reaction of tetrazolium chloride 

according to the method of Rudrapal and Basu (1979). 

Catalase was extracted and its activity estimated 

following the method of Snell and Snell (1971) 

modified by Biswas and Choudhuri (1978). In each 

enzyme assay, value at zero time was taken as blank 

and the activity of each enzyme was expressed as 

[(ΔA×Tv)/(t × v) × g fr. wt. of tissue], where ΔA is the 

OD value of blank OD minus sample OD, Tv is the 

total volume of the filtrate, t is the time (hour) of 

incubation with the substrate and v is the volume of 

filtrate taken for incubation (Fick and Qualset 1975). 

      All experiments were repeated twice and mean 

values were calculated. Statistical data showing in the 

tables was analyzed using Panse and Sukhatme 

(1967) method. All graphical data was represented as 

± standard error of means (SEM). 

 

Preparation of leaf extract and GC-MS analysis. 

The leaves of H. suaveolens were shade dried and 20 

g of the powdered leaf was soaked in 95% ethanol for 

12 h. The extract was filtered through Whatman filter 

paper No. 41 along with 2g sodium sulphate to remove 

the sediments and traces of water in the filtrate. Before 

filtering, the filter paper along with sodium sulphate 

was wetted with 95% ethanol. The filtrate was then 

concentrated by bubbling nitrogen gas into the 

solution. The extract contained both polar and 

nonpolar phytocomponents of the plant material used. 

2 μL of this solution was employed for GC-MS analysis 

(Merlin et al. 2009). 

      GC-MS analysis was carried out on a GC clarus 

500 Perkin Elmer system comprising an AOC-20i auto 

sampler and gas chromatography interfaced to a mass 

spectrophotometer (GC-MS) instrument employing the 

following condition. Column Elite – 1 fused silica 

capillary column (30 × 0.25 mm ID × IEM df, composed 

of 100% trimethyl poly siloxane) operating in electron 

impact mode at 70 eV; helium (99.999%) was used as 

carrier gas at a constant flow of 1 mL/min and an 

injection volume of 0.5 EI was employed (split ratio of 

1:1) injector temperature (280 °C). The oven 

temperature was programmed from 110°C (isothermal 

for 2 min), with an increase of 10 C/min to 200°C, then 

5 C/min to 280°C, ending with a 9 min isothermal at 

280°C. Mass spectrum was taken at 70 eV; a scan 

interval of 0.5 s. 

 

RESULTS AND DISCUSSION 

 

Seed germination and TCC stainability. 

Pretreatment of mung bean seeds with leaf extracts 

and leachates of H. suaveolens for 24 h strongly 

retarded their seed germination (Table 1) and speed of 

germination (Figure 1) than control. The leaf extracts 

were proved to be more injurious than leaf leachates. 

Mung bean seeds treated with all concentrations of 

leaf extracts and leachates showed differential TTC 

stainability (Table 1) and were highly concentration 

dependent. 

      The germination speed was decreased in all 

treatments. The % inhibition (Figure 1) and dynamics 

of germination (Figure 2a and 2b) was adversely 

affected by leaf extracts and leachates, and were 

strictly concentration dependent. Similar observations 

were also noted in Casuarina equisitifolia, Ipomoea 

pes-caprae, Eupatorium odoratum, Lantana camara 

(Maiti et al. 2009, Gella et al. 2013) leaf extracts and 

leachates. Maximum inhibition was observed in mung 

bean seeds, when pretreated with 1:1 concentration of 

plant extracts and leachates. Leaf extract- and leaf 

leachate-mediated damage of cell membrane might 

have increased the phytotoxicity to pretreated seeds 

(Thapar 2012, Maiti et al. 2013). 

 

Amino acid, protein, soluble and insoluble 

carbohydrate determination. The leaching of amino 

acids and soluble carbohydrates (Table 2) was higher, 

when mung bean seeds were treated with leaf extracts 

and the magnitude of leaching was less in leaf 
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Table 1. Effects of seed pretreatment with leaf extracts and leaf leachates of Hyptis suaveolens on percentage germination (%),     

time (h) for 50% germination (T50) and TTC stainability (%) of mung bean seeds. 

Treatment Germination (%) 
using 

Filter paper   

Germination (%) using 
soil 

T50 (%) TTC Stainability (%) 

Control 100.00 97.88 9.00 100 

Leaf extracts (1:1) 11.00 14.97 NA 25 

Leaf extracts (1:2) 19.33 18.95 NA 31 

Leaf extracts (1:3) 33.00 35.76 NA 41 

Leaf leachates (1:1) 16.33 19.25 NA 44 

Leaf leachates (1:2) 34.67 37.29 NA 57 

Leaf leachates (1:3) 43.33 44.28 NA 68 

LSD (P=0.05) 01.55 01.08 NC 2.48 

NA: Nonattainment of 50% germination. 

 
Table 2. Effects of seed pretreatment with leaf extracts and leaf leachates of Hyptis suaveolens on the levels of amino acids and 

soluble carbohydrates analysed from seed leachates and seed kernels of mung bean seeds. 

Treatment Seed leachates Seed kernels 

Amino acids 

 (mg g-1 fr. wt.) 

Soluble carbohydrates 

(mg g-1 10 mL-1)  

Amino acids 

(mg g-1 fr. wt.) 

Soluble carbohydrates 

(mg g-1 fr. wt.) 

Control 1.99 2.55 1.10 2.75 

Leaf extracts (1:1) 8.75 7.20 2.59 7.00 

Leaf extracts (1:2) 7.50 5.85 2.35 6.01 

Leaf extracts (1:3) 6.00 3.90 2.02 5.15 

Leaf leachates (1:1) 6.50 5.55 1.90 5.25 

Leaf leachates (1:2) 5.86 5.25 1.70 4.89 

Leaf leachates (1:3) 3.45 4.35 1.25 4.25 

LSD (P=0.05) 0.33 0.30 0.13 0.35 

 
Table 3. Effects of seed pretreatment with leaf extracts and leaf leachates of Hyptis suaveolens on the level of insoluble 

carbohydrates, proteins and activities of dehydrogenase and catalase in mung bean seeds. 

Treatment Insoluble carbohydrates 

(mg g-1 fr. wt.) 

Proteins 

(mg g-1 fr. wt.) 

Dehydrogenase 

(ΔOD 100 mg-1 5 mL-1) 

Catalase 

(unit h-1 g-1 fr. wt.) 

Control 31.34 66.4 0.91 123.12 

Leaf extracts (1:1) 17.00 44.0 0.42 49.20 

Leaf extracts (1:2) 22.85 59.2 0.54 71.04 

Leaf extracts (1:3) 25.80 61.2 0.56 118.80 

Leaf leachates (1:1) 21.50 56.4 0.51 67.76 

Leaf leachates (1:2) 24.00 61.2 0. 54 93.60 

Leaf leachates (1:3) 26.64 62.8 0. 74 129.12 

LSD (P=0.05) 1.75 4.21 0.05 5.22 

 
Table 4. Different phenolic compounds of Hyptis suaveolens leaf extract identified by GC-MS.  

Plant Leaves                                                                                                                         221214NVPASBT-2 

Hit Rev for Compound Name Molecular 

Weight 

Formula CAS 

1 812 585 2,4-Dibromoeticchola-3,17-Dione 444 C19H26O2Br2 900251-89-1 

2 798 601 3-Keto-Isosteviol 332 C20H28O4 900255-38-4 

3 787 576 Androstane-3,17-Dione 288 C19H28O2 5982-99-0 

4 779 561 3-Hydroxy-12-Ketobisnorcholanic Acid 362 C22H34O4 900252-01-9 

5 750 512 Isosteviol Mthyl Ester 332 C21H32O3 900258-08-8 

6 749 553 3-Hydroxy-11-Ketocholanic Acid 390 C24H38O4 910-28-1 

7 741 521 1,3,6-Heptatriene, 2,5,5-Trimethyl 138 C10H16 29548-02-5 

8 738 543 1-Propene, 2-Nitro-3-(1-Cyclooctenyl) 195 C11H17O2N 80255-21-6 

9 724 489 Methylisolthocholate 390 C25H42O3 5405-42-5 

10 722 531 Pseduosasapogenin-5,20-Dien 414 C27H42O3 900214-84-5 
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leachate treatments. The increase in the 

concentrations of leaf extracts and leachates increased 

the accumulation of amino acids and soluble 

carbohydrates in the pretreated seed samples. Both 

amino acid and soluble carbohydrate (Table 2) levels 

increased in seed kernels irrespective of the 

treatments. The leaf extracts and leachates of            

H. suaveolens reduced the seed metabolism rendered 

in terms of amino acid, soluble and insoluble 

carbohydrates. Results showed that, the amino acids 

and soluble carbohydrates were increased along with 

reduction of insoluble carbohydrates and proteins in 

mung bean seeds. 
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Figure 1. Effects of seed pretreatment with leaf extracts and 

leaf leachates of Hyptis suaveolens on germination inhibition 

(%) of mung bean seeds (vale represented as ±SEM). 

*SEM = Standard Error of Means. 

 

      Inhibition of germination and growth parameters 

might be due to inhibition in synthesis of gibberellin, 

auxin and other growth hormones under the influence 

of allelochemicals (Politycka 2002, Znou and Yu 2006). 

Allelochemicals are known to impede the absorption of 

water and ions from the soil which may cause the loss 

of turgidity of cells and also affect the metabolic activity 

(Thapar Kapoor 2011). Reduction in seed germination 

percentage and inhibition of beneficial macromolecules 

of mung bean seeds might be due to inhibition of 

germination or delaying of germination coupled with 

adverse effects on physiology and biochemistry of this 

germinating seeds (Maiti et al. 2013). Thus, on the 

basis of the experimental results on germination 

behaviour and biochemical changes in seeds 

pretreated with leaf extracts and leaf leachates, it can 

be assumed that the leaf extracts of H. suaveolens 

exerted adverse effects on physiology and 

biochemistry of seed germination of mung bean. 

Earlier reports suggest that relatively permeable 

membranes of the tonoplast and plasmalemma, which 

normally retain solutes within the cell, lose their 

integrity and hence, do not act as retentive barrier 

(Padhy et al. 2000, Maiti et al. 2008).  Here the 

membrane structures might be impaired by the leaf 

extract and leaf leachate phytotoxins, when the seeds 

were soaked for 24 h duration in leaf extract and leaf 

leachates of different concentrations. Possible damage 

of plasma membrane as a result of seed pretreatment 

with the leaf extracts and leaf leachates of                  

H. suaveolens can be substantiated from the higher 

leaching of amino acids and soluble carbohydrates 

from the water imbibed seeds of the present study 

(Table 2). The impairment of seed germination occurs 

due to imbalance in metabolism and metabolite 

transport regulated by various enzyme activities from 

seeds (Malele et al. 2003, Maiti et al. 2008). 
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Figure 2. Effects of seed pretreatment with leaf extracts and 

leaf leachates of Hyptis suaveolens on dynamics of 

germination in mung bean seed (vale represented as ±SEM). 

*SEM = Standard Error of Means. 
 

      Total insoluble carbohydrate and protein (Table 3) 

levels in cotyledons of seeds decreased in pretreated 

seeds than control. Thus in the control seed samples, 
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the magnitude of protein retention was higher than 

treated ones. The declined levels of insoluble 

carbohydrate and protein in cotyledon of mung bean 

seeds means stronger allelopathic action at higher 

concentration of leaf extracts and leaf leachates 

because there is a positive correlation between seed 

germination and metabolism of treated seeds. A 

successive increase in the amount of total amino acids 

in treatments may be due to degradation or inhibition 

of biosynthesis of proteins or more biosynthesis of 

some amino acids in the plant to overcome the 

environmental stress under the influence of putative 

allelochemicals containing leaf extracts and leaf 

leachates. Proteins play a pivotal role in biological 

processes and it regulates growth, development and 

reproduction of plants (Duke and Dayan 2006, Maiti et 

al. 2013). The protein may serve as respiratory 

substrate if the supply of carbohydrates is inadequate 

because of decreased synthesis of carbohydrates due 

to allelochemicals (Znou and Yu 2006). It has been 

observed that protein degradation due to the 

allelochemicals increases the amount of free amino 

acids (Ghayal et al. 2011, Thapar 2012, Huang et al. 

2013). Our results showed that leaf extracts and leaf 

leachates decreased the insoluble carbohydrate and 

protein levels as well as increased of soluble 

carbohydrate (in seed leachates and seed kernels) and 

amino acid levels. It implied that various environmental 

stresses lead to excessive production of ROS 

(Reactive Oxygen Species) causing progressive 

oxidative damage and ultimately cell death due to 

damage of cell membranes and proteins (Politycka 

2002, Duke and Dayan 2006, Li et al. 2014). 

 

Estimation of enzymatic activity. Dehydrogenase, 

and catalase (Table 3) activities were significantly 

reduced in seed kernels by seed pretreatment with leaf 

extracts and leaf leachates of H. suaveolens. However, 

the rates of decrease in activities occurred rapidly in 

seeds pretreated with leaf extracts and leaf leachates 

of H. suaveolens. The results revealed that higher the 

concentrations of the leaf extracts and leaf leachates, 

lower were the enzymatic activities. According to 

Moreland and Novitzky (1987), allelochemicals inhibit 

electron transport in mitochondria and impaired 

enzyme activity as a primary target of allelopathic 

activity which may result in reduced ability to 

metabolize reserve materials. The putative 

allelochemicals present in leaf extracts and leaf 

leachates of the test plant sample might have inhibited 

the synthesis of enzymes, growth hormones and other 

related metabolic activities responsible for germination 

to seedling establishment. In the present study, 

maximum inhibition by highly concentrated leaf 

extracts and leaf leachates of H. suaveolens might be 

due the presence of higher amount of phytotoxic 

allelochemicals. There are numerous reports that 

dehydrogenase and catalase enzymes play vital role 

during the germination (Terry et al. 2008, Maiti et al. 

2009, Ghayal et al. 2011, Bhakat and Maiti 2012, 

Mahmood et al. 2013) and are greatly influenced by 

some putative allelochemicals present in the leaf 

extracts and leaf leachates of H. suaveolens. 

 

GC-MS analysis. GC-MS analysis of H. suaveolens 

leaf extract, identified 12 known and few unknown 

molecules 2,4-Dibromoetiochola-3,17-Dione, 3-Keto-

isosteviol, Androstane-3,17-Dione, 3-Hydoxy-12-

Ketobisnorcholanic Acid,  Isosteviol Methyl ester, 3-

Hydoxy-11-Ketocholanic Acid, 1,3,8-Heptatriene,2,5,5- 

Trimethyl, 1-Propene,2-Nitro-3-(1-Cycloctenyl), Methyl 

Isolithocholate, Pseudosarsapogenin-5-,20,Dien are 

phenolics (Table 4 and Figure 3), (Phytol,3,7,11,15-

tetramethyl-2-Hexadecen-1-ol, Cyclohexanol,1- methyl 

-4-(1-Methyl ethyl), Oxirane Hexadecyl, 

Cyclohexanol,5-Methyl-2-(1-Methyl ethyl) (-1R 1α-2β-

5α), Cyclohexanol, 5-Methyl-2-(1-Methyl ethyl) (-1S 1α-

2α-5β), Naphthalene, Phenol, 2,4-Bis (1,1-dimethyl) 4-

hydroxybenzoicacidmethylester etc. are 

phytochemicals (Table 5 and Figure 4).  These 

molecules are well known antimicrobials and inhibitor 

for the seed germination (Barbosa et al. 2013, Islam 

and Kato-Noguchi 2013). However, every plant 

contains numerous secondary metabolites, which 

jointly inhibit the target organisms (Merlin et al. 2009). 

Hyptis suaveolens leaf extract showed antimicrobial 

activity due to the presence of phenolics like phytol 

and Hexadecyl - Oxirane (Bhuiyan et al. 2010, Ghayal 

et al. 2011, Huang et al. 2013, Narendhran et al. 

2014), which may be responsible to inhibit the 

germination of mung bean seeds and act as putative 

allelochemicals. Previous results also support this in 

case of seeds of Lepidum sativum, Lactuca sativa, 

Medicago sativa, Brassica napus, Phleum pratense, 

Digitaria sanguinalis, Echinochloa crus-galli, Lolium 

multiflorum, Sorghum vulgare, and Raphanus sativus 

(Rodrigues et al. 2012, Barbosa et al. 2013, Islam and 

Kato-Noguchi 2013).  

      The allelochemicals present in leaf extracts and 

leaf leachates influenced the amount of various 

biochemical constituents due to change in the 

biochemical processes. The results of the present 

study showed that the germination and metabolism of 

seed under different treatments can modify physiology 

and biochemistry to clear the different enzymatic 

activities and reduced the damage to cells caused by 

the allelochemical stress. The interaction of these 

chemicals imparting enzymatic activities might have 

regulated the energy metabolism and thus 

consequently resulted in impairment of germination 
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behavior and metabolism of the test seed samples. 

The modified physiological and biochemical processes 

inhibit and delay the germination as well as 

metabolism of mung bean seeds under the influence of 

allelochemicals present in leaf extracts and leaf 

leachates (Maiti et al. 2008, Islam and Kato-Noguchi 

2013, Li et al. 2014). This may restrict the spread of 

obnoxious weeds. The results of the present studies 

also indicate the potential of using allelopathic species 

suppress the growth of other weeds. 

 

 
Figure 3.  GC-MS analysis of phenolics extract of Hyptis 

suaveolens leaves extract. 

 

 
Figure 4. GC-MS analysis of phytochemicals of Hyptis 

suaveolens leaves extract. 

 

CONCLUSION 

 

To summarize, the aqueous leaf extracts and leaf 

leachates of H. suaveolens have shown strong 

inhibitory effects on mung bean. The inhibitory 

activities of the H. suaveolens on the germination and 

growth of the test species suggest that the plant has 

allelopathic potentiality and possess allelochemicals. 

H. suaveolens interferes the regeneration processes of 

mung bean by decreasing germination, reducing early 

growth rates, metabolism and selectively increasing 

atrophy. Increasing the density of H. suaveolens in 

natural and agricultural ecosystems decreases species 

richness and crop productivity. Our results also 

suggest that the allelochemicals present in                  

H. suaveolens might be responsible for the restricted 

growth of other co-existing plant species near their 

vicinity in natural and agroecosystems. Isolated and 

identified allelochemicals from the leaf extracts and 

leachates of H. suaveolens could serve as the lead for 

new natural herbicides development for sustainable 

weed management strategies. With the premise, there 

is an urgent need to control the rapidly invading exotic 

weed like H. suaveolens. 
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RESUMO 
 

Potencial alelopático de Hyptis suaveolens sobre alterações 

físico-químicas em sementes de feijão-mungo. Hyptis 

suaveolens é uma planta daninha invasora exótica em muitas áreas 

de West Bengal, Índia. O potencial alelopático de extrato de folhas e 

lixiviados de H. suaveolens foi pesquisado sobre a germinação e o 

metabolismo de sementes de feijão-mungo (Vigna radiata cv. K851). 

Os extratos e lixiviados reduziram a germinação e a viabilidade de 

sementes. Os carboidratos insolúveis, as proteínas e a atividade das 

enzimas dehidrogenase e catalase foram significativamente 

reduzidas. Os níveis de aminoácidos e carboidratos solúveis 

aumentaram em sementes pré-tratadas com extratos e lixiviados. 

Os resultados bioquímicos gerais indicam que vários inibidores 

presentes em H. suaveolens transmitem forte efeito inibitório sobre o 

feijão-mungo. As folhas de H. suaveolens possuem produtos 

químicos tóxicos, os quais potencialmente transmitem a ação 

inibitória sobre o feijão-mungo e fornecem informações-chave para o 

próprio manejo de H. suaveolens e outras plantas daninhas 

invasoras que apresentam comportamento similar. 
 

Palavras-chave: Alelopatia, Carboidrato, Catalase, Germinação de 

sementes. 
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