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Allelopathy is the inhibition or stimulation by chemicals which is secreted by plants and microorganisms 

on the growth of seed germination of other plants. Use of chemical herbicide in exes amount to control 

the growth of weed. These herbicide increase weed resistant and create harsh environmental pollution. 

Ageratum conyziodes is one of the weed which effect the seed germination. In this experiment observe 

the seed germination percentage on various concentration And it was examine on different parameter 

like GP (Germination Percentage), GI (Germination Index), GRI (Germination Rate Index), MGT (Mean 

of Germination Time), GE (Germination Energy) and sum #germination. Seed germination were reduced 

by 90%, 60% and 40% and there is no germination on 100% concentration compared to the control, 

respectively. 
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Abstract 

INTRODUCTION

Allelopathy is the phenomenon of inhibition or 

stimulation by chemicals which is secreted by one 

plant/microorganism on the growth on seed 

germination of other plants. Use of chemical herbicide 

in exes amount to control the growth of weed. These 

herbicide increase weed resistant and create harsh 

environmental pollution Maria. Other weed 

management activities are eco-friendly but cost 

effective and time demanding issue throughout the 

world. Phytotoxic plants might help in resolving the 

problems created by synthetic herbicide as they 

possess growth retarding substances. Recently 

increasing interest into the researchers for the work 

on medicinal plants because it is easily screened  

from medicinal plants Kulasekaran. The increasing 

interest on medicinal plants could be due to either.  
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The easier screening process of phytotoxic plants 

from medicinal plants or the possibility to have more 

bioactive compounds in medicinal plants than other 

plants Wasim. These phytotoxic plants could be used 

in several ways to control weeds, for example:  

 Sowing/transplanting them as relay or cover
crops with main crops.

 Direct application of their crude extracts as
bio herbicides.

 Isolation and characterization of their active
substances and using them as a tool for new
natural and biodegradable herbicides
development Mominul and Noguchi.

Nutritional value 

Mung beans contain highly nutritive value. It contain 

65% carbohydrate in 650 g/kg dry weight and it is rich 

in protein, vitamins and minerals. Around 20%-50% 

protein of total dry weight, with globulin 62% and 

albumin 27% are strongest proteins in mung beans. 

Mung beans are considered to be strongest protein 

and substantive source of dietary proteins. The 

proteolytic cleavage of these protein are even higher 

during sprouting. Bean’s carbs are easy to digest 

,which causes less flatulence in human compared to 

other forms of legumes. Both seed and sprout of 

mung bean produce lower calories compares to other 

cereals, which is more useful for obese and diabetics 

persons Piotr (Hoffmaster et al., 2003 and Lamsal et 

al., 2019).  

MATERIALS AND METHODS 

Plant materials 
Ageratum conyzoides is weed plant and presently a 
major problem for environmentalists, ecologists, 
farmers and animal scientists. A number of studies 
have been allied on its control as a weed. Its biological 
properties of the extracts and the constituents might 
provide incentive for proper evaluation of the use of 
the plant in medicine and in agriculture. Test 
conducted in mice and rats for anti-inflammatory, 
analgesic, antipyretic, antibacterial, anti-fungal, anti-
ulcer, radio-protective activities have shown significant 
results without adverse side effects Riddiford (Elegami 
et al., 2002). Similarly, clinical trials with arthritis 
patients conducted with the aqueous extract of the 
whole plant did not show any side effect. The major 
constituents of the essential oil have been shown to 
produce precocious metamorphosis in insect larvae as 
well as sterility, moribund and dwarfness in adult 
insects (Durodola, 1977). The ß flavonoids possess 
wide range of biological activities like its effects on 
CVS, diuresis, antiviral, spasmolytic, ant-inflammatory 
properties of the ß flavonoids isolated from the plant 

need to be studied. Precocenes and coumarins have 
been seen as fourth-generation insecticides, also need 
to be studied. Traditional communities in India use this 
species as an antidysenteric and antilithic and in Asia, 
South America and Africa aqueous extract of this plant 
is used as an antibacterial agent (Ellis et al., 1981). 
Ageratum conyzoides L, is an annual herb with a long 
history of traditional medicinal uses in many countries 
in the world, especially in the tropical and subtropical 
regions. A wide range of chemical compounds 
including  alkaloids,  flavonoids,  chromenes, 
benzofurans and terpenoids have been isolated from 
this species (Farooq et al., 2011). Extracts and 
metabolites from this plant have been found to 
possess pharmacological and insecticidal activities. 
The whole plant is only used for medicinal purposes 
and has a long history in the folk medicine of different 
countries (Islam et al., 2012). Various extracts of the 
plant, including water and methanol have been shown 
to inhibit the growth of Staphylococcus aureus, 
Bacillus subtilis, Escherichia coli, Pseudomonas 
aeruginosa and H. pylori. Durodola demonstrated the 
effectiveness of crude extract of this plant in inhibiting 
the growth of Staphylococcus aureusa major wound 
pathogen in in-vitro cultures of the organism. Plants of 
Ageratum conyzoides was collected from Dehradun 
valley. The plant was identified by botanical survey of 
India, Dehradun. The roots of A. conyzoides were 
chopped off leaving the aerial part which was 
shredded into tiny bits (Amat et al., 2018). 

Collection of aerial parts of Ageratum conyzoides 
material 
Plant material, methanol, Whatmann filter paper, 
grinder, beakers, funnel, laminar air flow, autoclave, 
distilled water (Figure 1) (Manzano-Agugliaro et al., 
2013). 

Figure 1. Ageratum conyzoides.

Extraction procedure method 
The plant material was washed gently with tin twenty 
to remove any dirt and to free it from any microbe and 
was air-dried under shade for a week. The sample was 
powdered with an electric grinder into a coarse form 
and stored in airtight containers (Table 1) (Pell et al., 
1998 and Aktar et al., 2009). 
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Table 1. The plant material containers

Plant material Fresh weight Dried weight 

Ageratum conyzoides L 500 grams    150 grams 

After grinding, 30 gm of plant material was extracted in 
130 ml of methanol for 24 hours. The extracts were 
filtered through Whatmman filter paper and were 
evaporated to dryness using a hot plate at a much 

reduced temperature (40℃). The residues obtained 
were dissolved in methanol. The weights of the extract 
was determined and stored below ambient 
temperature (Figure 2) (Ndip et al., 2007). 

Figure 2. (a) shredding of plant parts, (b) and (c) preparation of crue 
methanol extract (d) methanolic extract of plant (green in colour). 

Germination bioassay 
Plant extract was diluted into small amount of distil 
water to prepare four assay concentration 25% 50% 
75% and 100% and then was spray on filter paper No 
1 in petri dishes. Ten seeds of mung was use for 
germination (Antonisamy et al., 2017).  
Ten seeds of mung placed on the filter paper in Petri 
dishes. Control Petri dishes were also maintained in 
each experiment using 10, that is, without plant 
extracts. The Petri dishes were then incubated in dark 
at 25°C. Germination was measured at every 0.5-day 
interval up to 7 days (the time when no further seeds 
germinated) and was considered when the radical 
emerge by rupturing the seed coat as per (Figure 3). 
Eight germination indices, that is, Germination 
Percentage (GP), Germination Index (GI), Germination 
Energy (GE), mean Germination Time (MGT), were 
calculated GP index indicated the total germination 
percent of a seed lot after certain period of time when 
germination became constant. As it is measured by 
total germination relative to total number of seeds set 
for germination, GP cannot explain the delayed 
germination.  In  contrast,  GI  is  a   measure  of   both  

percentage and speed of germination and assigns 
maximum arithmetic weight to seeds that germinate 
during first count and less weight to those that 
germinate later. The higher the GI, GE, values 
compared to control, the lower the inhibition and vice 
versa. But the meaning is reversed for 
MGT. Germination Percentage (GP)=No of seed 
germinated/Total no of seed tested*100 he 
Germination Index (GI) was calculated as described in 
the association of official seed analysts by following 
formula: 

Germination Energy (GE)=No of seed germinated on 
day/Total no of seed tested*100 
Germination Rate Index (GRI)=(G1/1)+(G2/2)+ 
(G3/3)+(Gi/i)+…. 
Mean Germination Time (MGT)=MGT=∑(n × d)/N   
n=number of seeds germinated on each day, d= 
number of days from the beginning of the test and N= 
total number of seeds germinated at the termination of 
the experiment. 

Figure 3. Seeds germinated at the termination.

Growth bioassay
The Petri dishes and the extracts were prepared as 
described above. Ten pregerminated seeds of mung,  
(germinated in the darkness at 25°C for 1-3 days after 
overnight soaking) were placed on the filter paper in 
Petri dishes. The shoot and root lengths of each 
seedling were measured after incubation in dark 
condition for 2 days at 25°C. Control Petri dishes were 
also maintained as germination bioassay (Gulewicz et 
al., 2008). 

Statistical analysis 
The bioassay experiments were conducted as 
Completely Randomized Design (CRD) with three 
replications. The experiments were  repeated  twice  to  
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avoid any experimental error. The data calculated on 
different parameter for its verification. 

RESULTS AND DISCUSSION 

Ageratum conyzoides aqueous extract was used in an 
allelopathic study to examine the potential allelopathic 
effects of its flower, root, stem, and leaf extracts on 
the growth of Mung bean seedlings, percentage 
germination, and seedling evaluation at treatment 
concentrations of 10 mg/ml, 20 mg/ml, 50 mg/ml, and 
100 mg/ml, respectively. After 10 days in vitro, the 
effects of concentration on seed germination, root 
length and seedling height of mung bean were 
assessed. Results obtained demonstrated substantial 
differences in all three parameters investigated 
between the various concentrations of aqueous leaf 
extracts employed when compared with the control. 
Ageratum conyzoides aqueous leaf extract showed a 
significant reduction in seed germination, root growth, 
and seedling height in all treatments, though at 
varying degrees ranging from mild to severe effects. 
In contrast, aqueous Mung bean extract showed an 
increase in seed germination, root length, and plant 
height. Ageratum conyzoides aqueous extracts  

decreased the length of the mung radicle. The length  
of  the  mung   radicle,  biochemical  parameters  and  
cumulative germination percentage were all affected 
negatively by the weed plant extract's growth-
inhibiting properties. According to the current study, 
Ageratum conyzoides plants have a high potential for 
allelopathy against Vigna radiata. 
Allelopathy is the creation of one or more 
biochemicals by an organism that influence the 
germination, growth, survival, and reproduction of 
other organisms is a biological phenomenon. The 
target organisms and the community may be 
impacted favourably (positive allelopathy) or 
negatively (negative allelopathy) by these 
allelochemicals, which are also known as biochemical 
(Sullivan et al., 2000). Allelochemicals are a subset of 
secondary metabolites that are not necessary for the 
allelopathic organism's metabolism (i.e., growth, 
development, and reproduction). An essential 
component of plant defence against herbivory is the 
use of allelochemicals having adverse allelopathic 
effects. Allelochemical production is affected by both 
biotic and abiotic variables, including temperature and 
pH (Table 2 and Figure 4) (Del Rosario and Flores, 
1981).  

Table 2. Calculation on seed germination 25% concentration.

Seed Mung Day 1 Day2 Day3 Day4 Day5 Day6 Day7 
Total no 
of seed 

Sum # 
germ 

GRI MGT GP GI GE 

25% concentration 

Trial on 10 
seed 

10 10 10 10 10 10 10 10 

R1 0 0 3 4 6 7 9 10 29 15.99 17.77 90 5.65 290 

R2 0 0 4 5 7 7 8 10 31 16.57 20.62 80 4.89 310 

R3 0 0 3 3 4 8 9 10 27 16.74 16.88 90 5.16 270 

50% concentration 

Trial on 10 
Seed 

10 10 10 10 10 10 10 10 

R1 0 0 3 3 4 5 6 10 21 11.95 18 60 4.24 210 

R2 0 0 2 5 5 5 5 10 22 9.64 23.2 50 4.46 220 

R3 0 0 4 4 4 6 6 10 24 12.7 21 60 4.99 240 

75% concentration 

Trial on 10 
seed 

10 10 10 10 10 10 10 10 

R1 0 0 2 4 4 4 4 10 18 8.84 23.5 40 3.7 180 

R2 0 0 3 3 3 4 4 10 17 8.73 22 40 3.58 170 

R3 0 0 3 3 4 4 4 10 18 8.93 23.25 40 3.78 180 
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100% concentration 

Trial on 10 
seed 

10 10 10 10 10 10 10 10 

R1 0 0 0 0 0 0 0 10 0 0 0 0 0 0 

R2 0 0 0 0 0 0 0 10 0 0 0 0 0 0 

R3 0 0 0 0 0 0 0 10 0 0 0 0 0 0 

Controlled 

Trial on 10 
seed 

10 10 10 10 10 10 10 10 

R1 1 2 4 5 7 8 10 10 37 21.6 19 100 8.74 370 

R2 2 3 5 6 7 7 10 10 40 23.51 19.4 100 10.7 400 

R3 1 3 4 6 6 8 9 10 37 20.72 20.37 100 9.15 370 

Figure 4. The chemical components analysis of different extracts. 

CONCLUSION 

The chemical components analysis of different 
extracts of Ageratum conyziodes In our study, I found 
that Ageratum conyzoides whole plant significantly 
inhibited the germination and reduced the varieties 
and biomass of weeds in the field, when it was applied 
as a fertilizer originally. Therefore, I think that certain 
allelochemicals present in might inhibit the growth of 
weeds. To investigated the possible allelochemicals in 
Ageratum conyzoides, solvents (methanol) was used 
to extract the metabolites in Ageratum conyzoides 
leaves. The crud extract was analysed as shown in 
Table 1 that extract reduced germination of weed 
species tested. Seed Germination were reduced by 
90%, 60% and 40% and there is no germination on 
100%  concentration  compared   to   the  control, 
respectively.  

REFERENCES  

Hoffmaster AL, Fujimura K, McDonald MB, Bennett 

MA (2003). An automated system for vigor testing 
three-day-old soybean seedlings. Seed Sci 
Technol. 31: 701-713.   

Lamsal A, Devkota MP, Shrestha DS, Joshi S, 
Shrestha A (2019). Seed germination ecology of 
Ageratum houstonianum: A major invasive weed in 
Nepal. PLoS One. 14: 0225430.   

Elegami AA, El‐Nima EI, Tohami ME, Muddathir AK 
(2002). Antimicrobial activity of some species of 
the family Combretaceae. Phytother Res. 16: 555-
561.   

Durodola JI (1977). Antibacterial property of crude 
extracts from a herbal wound healing remedy-
Ageratum conyzoides L. Planta Med. 32: 388-390.  

Ellis RH, Hong TD, Roberts EH (1981). The influence 
of desiccation on cassava seed germination and 
longevity. Ann Botany. 47: 173-175.   

Farooq M, Jabran K, Cheema ZA, Wahid A, Siddique, 
KH (2011). The role of allelopathy in agricultural 
pest management. Pest Manag Sci. 67: 493-506.   

Islam AKMM, Kato-Noguchi H (2012). Allelopathic 
potentiality of medicinal plant Leucas aspera. Int J 
Sustain Agric. 4: 01-07.   

Amat I, Desouhant E, Gomes E, Moreau J, Monceau 
K (2018). Insect personality: What can we learn 
from metamorphosis? Curr Opin Insect Sci. 27: 
46-51.

Manzano-Agugliaro F, Alcayde A, Montoya FG, 
Zapata-Sierra A, Gil C (2013). Scientific 
production of renewable energies worldwide: An 
overview. Renew Sust Energ Rev. 18: 134-143. 

Islam AM, Kato-Noguchi H (2013). Plant growth 
inhibitory activity of medicinal plant Hyptis 
suaveolens: Could allelopathy be a cause? Emir J 
Food Agric. 692-701. [Crossref] [Google Scholar]   

Pell, M., Stenberg, B., Torstensson, L. (1998). 
Potential denitrification and nitrification tests for 
evaluation of pesticide effects in soil. Ambio. 24-
28.   

Aktar MW, Sengupta D, Chowdhury A (2009). Impact 
of pesticides use in agriculture: Their benefits and 
hazards. Interdiscip Toxicol. 2: 1-2.   

Ndip RN, Tarkang AEM, Mbullah SM, Luma HN, 
Malongue A, et al (2007). In vitro anti-
Helicobacter pylori activity of extracts of selected  

   medicinal plants from North West Cameroon. J 
Ethnopharmacol. 114: 452-457.  

Sameer AT, et al. 3 

https://www.ingentaconnect.com/contentone/ista/sst/2003/00000031/00000003/art00019
https://www.ingentaconnect.com/contentone/ista/sst/2003/00000031/00000003/art00019
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225430
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225430
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225430
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.995
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.995
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0028-1097620
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0028-1097620
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0028-1097620
https://www.jstor.org/stable/42764136
https://www.jstor.org/stable/42764136
https://www.jstor.org/stable/42764136
https://scholar.google.com/scholar?cluster=12998019118806952628&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=12998019118806952628&hl=en&as_sdt=0,5
https://d1wqtxts1xzle7.cloudfront.net/34624479/Allelopathic_Potentiality_of_Medicinal_Plant_Leucas_aspera-libre.pdf?1409811813=&response-content-disposition=inline%3B+filename%3DAllelopathic_potentiality_of_medicinal_p.pdf&Expires=1690872289&Signature=EDu5sGPUiHcT2vj8Ja49ddClbKUFpWdX2Ez33Usq5R9ERdjU2kVuGZWvIfqLu7pO3zKqfm34AQvZgvQyzEvUK-34lm56sgdpSXcScqBFjHuWkyEX2UfGjEKiRCBLLsfez1RUscIh1zKUnrTmeGPKUu6AQJ2W7dBOvzT7NiTIheVZPN~0pp07uk21BZsPfYjcT3zuG1-K5riVKGOYKu66P13pbZtlZwWgxASgqzQ-gQ1vWKW6UAdsnSJ1knWv90c0vg2tFA~QzzngmnZXH~H5ZFNDuNvUcKvUM1EzldESKHoMIjn8Rdlz4jqJW3YRP4JFiSDzx1z1tqRR8TVr6iKVCg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/34624479/Allelopathic_Potentiality_of_Medicinal_Plant_Leucas_aspera-libre.pdf?1409811813=&response-content-disposition=inline%3B+filename%3DAllelopathic_potentiality_of_medicinal_p.pdf&Expires=1690872289&Signature=EDu5sGPUiHcT2vj8Ja49ddClbKUFpWdX2Ez33Usq5R9ERdjU2kVuGZWvIfqLu7pO3zKqfm34AQvZgvQyzEvUK-34lm56sgdpSXcScqBFjHuWkyEX2UfGjEKiRCBLLsfez1RUscIh1zKUnrTmeGPKUu6AQJ2W7dBOvzT7NiTIheVZPN~0pp07uk21BZsPfYjcT3zuG1-K5riVKGOYKu66P13pbZtlZwWgxASgqzQ-gQ1vWKW6UAdsnSJ1knWv90c0vg2tFA~QzzngmnZXH~H5ZFNDuNvUcKvUM1EzldESKHoMIjn8Rdlz4jqJW3YRP4JFiSDzx1z1tqRR8TVr6iKVCg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.sciencedirect.com/science/article/abs/pii/S2214574517301736?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2214574517301736?via%3Dihub
https://econpapers.repec.org/article/eeerensus/v_3a18_3ay_3a2013_3ai_3ac_3ap_3a134-143.htm
https://econpapers.repec.org/article/eeerensus/v_3a18_3ay_3a2013_3ai_3ac_3ap_3a134-143.htm
https://econpapers.repec.org/article/eeerensus/v_3a18_3ay_3a2013_3ai_3ac_3ap_3a134-143.htm
https://www.ejfa.me/index.php/journal/article/view/1105
https://www.ejfa.me/index.php/journal/article/view/1105
https://www.ejfa.me/index.php/journal/article/view/1105
https://doi.org/10.9755/ejfa.v25i9.16073
https://scholar.google.com/scholar?cluster=6668496610020855119&hl=en&as_sdt=0,5
https://www.jstor.org/stable/4314680
https://www.jstor.org/stable/4314680
https://sciendo.com/article/10.2478/v10102-009-0001-7
https://sciendo.com/article/10.2478/v10102-009-0001-7
https://sciendo.com/article/10.2478/v10102-009-0001-7


Citation: Upadhya V (2023). Allelopathic Activity of weed Ageratum conyzoides on Seed Germination of Mung (Vigna 
rediata). IRJPS. 14: 17.  

6   Int. Res. J. Plant. Sci. 

Antonisamy, P., Dhanasekaran, M., Kim, HR., Jo, 
SG., Agastian, P., et al (2017). Anti-inflammatory 
and analgesic activity of ononitol monohydrate 
isolated from Cassia tora L. in animal models. 
Saudi J Biol Sci. 24: 1933-1938. [Crossref] [Google 
Scholar] [PubMed]  

Gulewicz, P., Martinez-Villaluenga, C., Frias, J., 
Ciesiołka, D., Gulewicz, K., et al (2008). Effect of  

   germination on the protein fraction composition of 
different lupin seeds. Food Chem. 107: 830-844.   

Sullivan JP, Jassim O, Fahrbach SE, Robinson GE 
(2000). Juvenile hormone paces behavioral 
development in the adult worker honey bee. Horm 
Behav. 37: 1-14.  

Del Rosario RR, Flores DM (1981).  Functional 
properties of four types of mung bean flour. J Sci 
Food Agric. 32: 175-180. 

(QI)

https://www.sciencedirect.com/science/article/pii/S1319562X17303169?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1319562X17303169?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1319562X17303169?via%3Dihub
https://doi.org/10.1016/j.sjbs.2017.11.042
https://scholar.google.com/scholar?cluster=14154257527997789876&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=14154257527997789876&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/29551947/
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009168
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009168
https://www.sciencedirect.com/science/article/abs/pii/S0308814607009168
https://www.sciencedirect.com/science/article/abs/pii/S0018506X99915520?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0018506X99915520?via%3Dihub
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.2740320213
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.2740320213

