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The field experiments were conducted in the field of Botany department of C.C.S. university campus,
Meerut in the month of November to January (2018). 10%, 20% and 30% of aqueous extracts
prepared from weed species namely Ageratum conyzoides L. used for the present investigation to
determine their allelopathic potential on growth and, developmental changes of Pisum sativum L. The
weed extracts showed a positive effect on soil parameters (pH, CEC) at 30% extract. However, 10%
extract induced the physiological parameters of pea plant such as germination percentage, root and
shoot growth, nodulation, biomass production, and moisture content. The extracts of Ageratum
conyzoides have more positive effect at 10% concentration on pea crop.
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INTRODUCTION

Pea (Pisum sativum L.) is a crucial legume propagates as a
garden and field crop ubiquitously to the temperate regions of
the earth (Shrestha et al. 2011, Dhital et al., 2017). Pea is a
member of family Fabaceae, placed under genus Pisum (2n =
14). It is a best source of the protein (23 to 25%) having
essential amino acids that have high nutritional values.
Additionally, some essential minerals such as phosphorous,
iron, and calcium are present in rich quantities in pea which are
deficient in cereals (Haque, 2014). It contains 20-25% starch,
4-10% sugar, 0.6-1.5% fat and 2-4% minerals (Makasheva,
1983). The high protein content of legumes is due to their
unique ability to associate with symbiotic bacteria (rhizobia)
that inhabit in root nodules (Dilworth et al., 2008). Rhizobia
convert atmospheric nitrogen gas into ammonia which serves
as limiting building blocks for amino acids like leucine, lysine,
valine, tryptohan, methionine, etc. (Broughton et al., 2003).
This process is called biological nitrogen fixation (Dilworth et
al., 2008). Modern agriculture is now challenged with the need
to reduce health hazards and environmental damage, Modern
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agriculture is a result of the use of agrochemicals such as
herbicides, insecticides, and fungicides without affecting levels
of production (Kropff and Walter, 2000). Applying allelopathy
in agricultural ecosystems and in natural ecosystems (e.g.
weeds) has been Beneficial (Inderjit and Foy, 1999). However,
involving allelopathy system with cereals and legumes has
received limited attention. Allelopathic effects in legumes and
cereals have been proposed as a strategy to suppress weeds
(Conklin et al., 2002), pests and diseases (Messiaen, 1994),
pollution (Narwal et al., 1998) and to minimize the input of
agrochemicals or synthetic fertilizers were for enhances the
crop productivity. It is, therefore, possible to utilize
allelopathic interactions as a cost-effective alternative to
external inputs and thus contribute to sustainable agriculture
(Wu et al.,, 1999). Plant Ageratum conyzoides is a member of
family Asteraceae tribe Eupatoriae. The genus Ageratum
consists of approximately 30 species but only a few species
have been phytochemically investigated (Kamboj et al., 2008).
Volatile oil and aqueous extract of the Ageratum conyzoides
have been shown to have allelopathic effects on a number of
cultivated crops. Shabana et al, (1991); Xuan et al, (2004)
were reported many phenolics compounds like gallic acid,
coumaric acid, protocatechuic acid, p-coumaric acid, sinapic
acid, and benzoic acid are secretes by Ageratum conyzoides
which shows allelopathic effect on the other crops plants.



71623

Naresh Kumar et al. Allelopathic potential of ageratum conyzoides l. on growth and development of pisum sativum L

Although considerable work has been done on Allelopathy,
much of this work has been concentrated on legumes (Inderjit
et al, 1995). A more focused approach to the effect of
allelochemicals on soil and physiological properties is needed.
The question of whether allelochemicals leached from
foliage/litter influence soil properties still remains unanswered.
Little is known about what chemical properties of soil are
likely to be affected by phenolic compounds (flavonoids,
alkaloids, chromenes, phenolics and essential oils) released in
the crop by extract/leachate treatment. Therefore, there is a
need to explore and understand the allelochemicals and their
effects on legumes, and their interactions with soil properties.
The major objective of the present study was to check the
potential of allelochemicals obtain from aqueous extract of
Ageratum conyzoides and their effects on some physiological
parameters of Pisum sativum L.

MATERIALS AND METHODS

The field experiment was conducted during the Rabi season in
the month of November to January during 2017-2018 in
department of botany C.C.S. University Campus, Meerut U.P.
India.

Preparation of stock solution of Ageratum conyzoides
leachate: For the preparation of the stock solution of
Ageratum conyzoides, collect fully mature plants from C.C.S.
University Campus, Meerut. Plants were washed in the
running tap water and dried in the air at room temperature. The
whole plant was cut into small pieces and weight 400 gm plant
biomass. After that this biomass was soaked in 1000 ml of
demineralization water. Kept it for 48 hours at room
temperature with occasional shaking. The infusion was
decanted and filtered with three layers of cheesecloth and
Whatman No.l filter paper. By this method, 40% stock
solution was prepared. Further dilute 40% stock solution with
demineralization water and prepared 0, 10, 20, and 30% extract
of the Ageratum conyzoides solutions. 50 healthy seeds of pea
(Pusa pargati) were sown in 4 plots of area 1 x Im?. Each plot
was irrigated with an equal quantity of weed extracts (0, 10,
20, and 30%) after the seed sown.

Recorded data

pH: pH of soil was measured by the method as adopted by
Covington (2009).

Cation exchange capacity: CEC of soil was measured by the
method of Jones (1967).

Seed Germination Assay by ISTA (1976):

Moisture content: Moisture content of the plant was measured
by the method adopted by Reeb (1999).

Nodulation and biomass production: These parameters was
measured by the method as adopted by Priti (2018)

RESULT AND DISSCUSSION

pH of soil: However, Ageratum conyzoides extract treated soil
pH gradually decreases from 0% to 30% (7.63, 7.51, 7.45, and
7.25 respectively) (Table 1). pH values of all treated plots
with the extract of Ageratum conyzoides was less in
comparison to control.

Table 1. Effect of aqueous weed extracts of Ageratum conyzoides
on the pH and CEC value of soil.

Concentration % pH CEC
0 % extract 7.63 11.22
10 % extract 7.51 10.56
20% extract 7.45 10.12
30% extract 7.25 9.24

Table 2. Effect of aqueous weed extracts of Ageratum conyzoides
on the germination % of Pisum sativum

Germination %

Concentration 7 day after 14 day after sown 21 day after
% sown sown
0 % extract 37 39 44
10 % extract 40 46 45
20% extract 30 40 45
30% extract 29 40 42

Table 3. Effect of aqueous weed extracts of Ageratum conyzoides
on the plant length (cm) of Pisum sativum

Concentration % Root length Shoot length Total length
0 % extract 14.82 38.02 52.84
10 % extract 16.96 42.09 59.05
20% extract 15.96 36.00 51.96
30% extract 15.78 36.00 51.78

Table 4. Effect of aqueous weed extracts of Ageratum conyzoides
on the nodulation parameters of Pisum sativum

Nodulation parameters

Concentration %  Number (no.) Weight (g.) Volume (ml)
0 % extract 44 0.196 0.686
10 % extract 73 0.204 0.718
20% extract 35 0.196 0.672
30% extract 34 0.19 0.672

Table 5. Effect of aqueous weed extracts of Ageratum conyzoides
on the biomass production (gm) and moisture content (gm/ml) of
Pisum sativum

Root Shoot
Concentration | Fresh Dry Moisture | Fresh Dry Moisture
% weight | weight | content weight | weight | content
(gm) (gm) (gm) (gm) (gm) (gm)
0 % extract 0.517 0.155 0.362 5.322 1.065 4.257
10 % extract 0.618 0.170 0.448 6.017 1.078 4.939
20% extract 0.431 0.140 0.291 5.273 1.175 4.098
30% extract 0.426 0.138 0.288 5.056 0.994 4.062

The concentration of Ageratum conyzoides extract increases
the acidic nature of soil proportionally. It may be due to the
phenolic compounds which present in Ageratum conyzoides
extracts (Dalton ef al., 1983). Because the amount of organic
carbon, organic matter and available nutrients increasing after
amended the soil with weed extract of Ageratum conyzoides.
Besides this, the extract of Ageratum conyzoides also changes
the physicochemical properties of soil. Increased content of
organic matter in the extract amended soil indicates lesser
microbial activity because nitrogen-fixing bacteria cannot
withstand in acidic condition. Moderate changes in pH modify
the ionization of amino-acids functional groups and disrupt
hydrogen bonding, which in turn, promotes changes in the
folding of the biomolecule (which are necessary for
biosynthesis and metabolic activities of plant). It promots
denaturation and destroying activity of ions. It is in agreement
with earlier reports by Okunade (2002) and Dogra (2009a).
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Cation exchange capacity: The maximum cation exchange
capacity of soil was observed in the control (11.22) as
compared to all Ageratum conyzoides extracts treated plots. As
the concentration of the weed extract increased from 10 to 30%
the CEC of soil was decreased (10.56-9.24) (Table-1). Being
low cation exchange capacity of Ageratum conyzoides extracts
is the reason for the reduction in CEC values of treated plots.
This could be due to the acidic nature of polyphenols or
phenolic compounds which are present in the Ageratum
conyzoides extract. These phenolic compounds cause
acidification of soil which in turn causes the loss of base
cations and reduces the CEC of soil. Such kind of results was
also observed by Mugai et al. (2008)

Germination %: Ageratum plants extract at lower
concentration (10%) induced more germination at initial stage
(their 7 days of shown) of pea seeds in comparison to control.
But at the higher concentrations, the extract reduces the
germination % (Table 2). After 14 days, the germination %
was found maximum (46) in 10 % extract treated plot in
comparison to the 0, 20, and 30 % treated plots respectively. In
third observation (after 21 days of sown) the germination %
did not show more differences. However, the 30% extract of
Ageratum treated plots shows minimum germination % (42) in
comparisons to all other treated plots included control. Higher
contents of allelochemicals present in Ageratum conyzoides
extracts may be responsible for promoting the germination %
at an initial stage (7 days). But as the concentration increases
the germination % decreases due to the inhibitory effects of the
higher amount of allelochemicals like flavonoids, alkaloids,
chromenes, phenolics and essential oils present in the whole
plant. Several environmental factors such as, soil moisture
regime, soil temperature alternate wetting, drying of the soil,
soil nitrate level also affect the seed germination % (Reigosa et
al., 1999). Such similar kind of results was also observed by
Bhatt et al. (2001), Oudhia and Tripathi, (2001).

Plant Lenght: Shoot and root lengths of pea plant inhibited at
higher concentration of Ageratum conyzoides plant extract. But
in case of 10% extract the root and shoot length was stimulated
in pea plant. The highly significant assistance of root and shoot
growth of test crop indicated the positive allelopathic effect of
Ageratum Conyzoides plant extract. There may be the reason,
the presence of gallic acids, ferulic acids, and p-coumaric acid
assist the legumes plant growth (Li et al., 2010). However, as
the concentration of the weed extract increases the height of
plant decreases (Table 3). Reduction in plant height may be
due to the imbalance of water uptake or osmotic pressure of
the tissues by the allelochemicals toxicity of the extracts (Blum
et al, 1999). Similar kind of results was also observed by
Natarajan et al. (2014).

Nodulation: All the nodule attributes (number, weight, and
volume of the nodules) was found maximum at 10% Ageratum
conyzoides leachate treated plots in comparison to remaining
other treated plots and over the control. However, 20 and 30%
Ageratum conyzoides extract treated plots have the almost
same values of nodulation parameters. Howeve, both of the
treated plots shows minimum values (Table 4) over the control
and 10% extract treated plots. Nodulation was significantly
inhibited in Ageratum conyzoides extracts amended soils at
higher concentrations. It is, however, difficult to say whether
the failure of nodulation is due to lack of root hair formation or
inhibition of the activity of bacteria responsible for nodulation.
Ageratum conyzoides has various chemical compounds such as

coumaric acid, gallic acid, ferulic acid, hydroxybenzoic acid,
anisic acid and syringic acid. Their presence in different parts
of weed may be responsible for an inhibitory effect on the test
plants. All these results show that the Ageratum conyzoides
exert an inhibitory effect on nodulation of the plant through the
release of allelochemicals in soil from its different parts (Laur,
2008). These allelochemicals besides imparting the plant
allelopathic property also regulate the biotic communities like
Rhizobacteria, nematoad, algae and other microbes of soil and
change the physical and chemical properties of soil which
ultimately affect the microbial population of soil. The
nodulation of plants got affected by the degradation of
microbial flora. Similar kinds of result have also been reported
by Batish et al. (2006).

Biomass and moisture content of plant: 10% Ageratum
conyzoides extract treated plots shows higher biomass and
moisture content values in comparison to other remaining
treated plots including control (Table 5). As the Ageratum
conyzoides leachate concentration increases, biomass and
moisture content values of plants decreases. The reduction in
the biomass production and moisture content may be due to the
imbalance of water uptake or osmotic pressure of the tissues. It
may be due to the allelochemicals toxicity exhibited by
Ageratum conyzoides extracts (Drost and Doll, 1980). It shows
a direct involvement of the phenolics released by the Ageratum
conyzoides extracts. These phenolics may also interfere with
the process of nutrient uptake and transport (Baziramakenga et
al., 1994) or immobilization of the nutrients in the soil
(Castells et al., 2005) which reduce the biomass and moisture
content of the plants. Based on these observations, the present
study concludes that the extract of Ageratum conyzoides
deleteriously affects the biomass production in pea crop by
releasing water-soluble phenolic acids into the soil
environment (Blum et al., 1999). Similar kinds of results also
observed by the Natarajan, (2014).

Conclusion

Allelopathy plays a key role both in natural and man managed
ecosystems. Even though allelopathy concentration decides
both negative and positive effects of the other crops plant.
Most of the studies seem to be focused only on its deleterious
impacts alone. In the present study, the aqueous extracts of
Ageratum conyzoides at 10% show a positive impact on seed
germination % at the initial or later stages of the pea seeds.
The lower concentration of the Ageratum conyzoides extract
also stimulates the growth and nodulation parameters.
However, higher % of Ageratum conyzoides weed extracts
lowers the pH and CEC values of soil. The present results
show positive allelopathic effects of Ageratum conyzoides at
lower concentrations. We can conclude and suggest by the
present study that the Ageratum conyzoides weed has the
potential as a green manure at a lower concentration. But more
research work needed to evaluate the potential of Ageratum
conyzoides as a green manure to enhance the crop productivity.

Acknowledgement
Authors are highly thankful to the Head of the department of

Botany, C.C.S University, campus Meerut, for providing all
facilities.

Funding Statement: No funding



71625

Naresh Kumar et al. Allelopathic potential of ageratum conyzoides l. on growth and development of pisum sativum L

REFERENCES

Batish, D.R., Singh, H.P., Kaur, S., Kohli, R.K. 2006.
Phytotoxicity of Ageratum conyzoides towards growth and
nodulation of Cicer arietinum. Agric. Ecosyst. Environ.
113:399-401.

Baziramakenga, R., Simard, R.R., Leroux, G.D. 1994. Effects
of benzoic and cinnamic acids on growth, mineral
composition, and chlorophyll content of soybean. J. Chem.
Ecol., 20: 2821-2833.

Bhatt, B.P., Tomar, J.M.S. and Misra, L.K. 2001. Allelopathic
effects of weeds on germination and growth of legumes and
cereal crops of North Eastern Himalayas Allelopathy
Journal 8:225-231.

Blum, U., Shafer, S.R. and Lehman, M.E. 1999. Evidence for
inhibitory allelopathic interactions involving phenolic acids
in field soils: concepts vs. an experimental model. Critical
Reviews in Plant Sciences, 18: 673-93.

Broughton, W.J., Hernandez, G., Blair, M., Beebe, S., Gepts,
P. and Vanderleyden, J. 2003. Beans (Phaseolus spp.) -
model food legumes. Plant and soil, 252: 55-128.

Castells, E., Penuelas, J., Valentine, D.W. 2005. Effects of
plant leachates from four boreal understorey species on soil
N mineralization, and white Spruce (Picea glauca)
germination and seedling growth. Ann. Bot. (Lond) 95:
1247-1252.

Conklin, A.E., Erich, M.S., Liebman, M., Lambert, D.,
Gallandt, E.R., Halteman, W.A. 2002. Effects of red clover
(Trifolium pratense) green manure and compost soil
amendments on wild mustard (Brassica kaber) growth and
incidence of disease. Plant and Soil, 238: 245-256.

Covington, A.K., Danish, E.Y. 2009. Measurement of
Magnesium Stability Constants of Biologically Relevant
Ligands by Simultaneous Use of pH and Ion-Selective
Electrodes. J. Solution Chem., 38: 1449-1462.

Dalton, B.R., Blum, U., Weed, S.B. 1983. Allelopathic
substances in ecosystems: effectiveness of sterile soil
components in altering recovery of ferulic acid. J Chem.
Ecol. 9: 1185-1201.

Dhital, B., Sharma, G., Khanal, A. 2017. Effect of Nipping at
Different Days in Growth and Yield of Field Pea (Pisum
Sativum) in Mid Hills of Nepal. Adv. Plants Agric. Res.
7(4): 00266.

Dilworth, M. J., James E. K., Sprent, J. 1., Newton, W. E.
(eds.) (2008). Nitrogen-fixing leguminous symbioses.
Springer Science + Business Media BV.

Dogra, K.S., Kohli, R.K. and Sood, S.K. 2009a. An assessment
and impact of three invasive species in the Shivalik hills of
Himachal Pradesh, India. [International Journal of
Biodiversity and Conservation, 1: 4-10.

Drost, D.A. and Doll, J.D. 1980. Allelopathic effect of yellow
nutsedge (Cyperus esculentus) on corn (zea mays) and
soyabeans (Glycine max). Weed 117 Science, Weed
Science Society of America, 28(2).

Inderjit and Dakshini, K.M.M. 1995. Allelopathic potential of
an annual weed, Polypogon monspeliensis, in crops in
India. Plant and Soil, 173: 251-257.

Inderjit, Dakshini, K.M.M., Einhellig, FA. (eds.) 1995.
Allelopathy: Organisms, processes and applications, ACS
Symposium Series 582. Washington, DC: American
Chemical Society, 389.

Inderjit., Dakshini, K.M.M. 1999. Allelopathy: One
component in a multi-faceted approach to ecology, in:
Inderjit, Dakshini K., Foy C.L. (Eds.), Principles and

Practices in Plant Ecology: Allelochemical Interactions,
CRC Press, Boca Raton, FL, USA, 3-4.

International Seed Testing Association 1966.International
Rules for Seed Testing. Proceedings of the International
Seed Testing Association. 31: 1-152.

Jones, RM. 1967. Scald reclamation studies in the Hay
district, N.S.W. Part III Natural reclamation of scalds.
J.Soil conserve.N.S.W., 22:147-160.

Kamboj, A. and Ajay, K.S. 2008. Ageratum conyzoides L.: A
review on its phytochemical and pharmacological profile.
International Journal of Green Pharmacy, 2: 59-68.

Kropff and walter 2000. EWRS and the challenges for weed
research at the start of new millennium. Weed Research,
40: 7-10.

Laur, S. 2008. Allelopathic impact of Ageratum conyzoides L.
towards some crop and weed plants. PhD thesis in botany,
Aligarh Muslim University Aligarh Uttar Pradesh India.

Li, Z.H., Wang, Q., Ruan, X., Pan, C.D. and Jiang, D.A. 2010.
Phenolics and Plant Allelopathy. Molecules, 15: 8933—
8952.

Makasheva, R.K. 1983. The Pea. Oxonian Press Pvt. Ltd., New
Delhi, India, 267.

Messiaen, C.M. 1994. The tropical vegetable garden.
Principles for improvement and increased production, with
applications to the main vegetable types. London, UK,
Macmillan, 258-364.

Mugai, E.N., Agong, S.G., Matsumoto, H. 2008. The effect of
liming an acid nitisol with either calcite or dolomite on two
common bean (Phaseolus vulgaris L.) varieties differing in
aluminium tolerance. Journal of Agriculture science and
technology (JAGST), 10(2): 9-34.

Narwal, S.S., Sarmah, M.K., Tamak, J.C. 1998. Allelopathic
strategies for weed management in the rice wheat rotation
in Northwestern India. In: Olofsdotter M ed Allelopathy in
rice. Proceedings of the Workshopon Allelopathy in Rice,
2527 November 1996. Manilla, IRRI Press, 117-131.

Natarajan, A. and FElavazhagan, P. 2014. Allelopathic
Influence of Trianthema portulacastrumL. On Growth and

Developmental Responses of Sesame (Sesamum
indicumL.). International Journal of  Current
Biotechnology, 2(3): 1 - 5.

Okunade, A.L. 2002. Ageratum conyzoides L.

(Asteraceae).Fitoterapia, 73: 1-16.

Oudhia, P. and Tripathi, R.S. 2001. Allelopathic effects of
Ageratum conyzoides and Calotropis glgantea on
germination and seedling vigour of rice. Agric, Sci. Digest,
21(1): 69-70.

Rajpoot, P., Kumar, K., Asma, Kumar, A. 2018. Impact of
ammonium sulphate on some physiological growth
characteristics of lentil and soil parameters. International
journal of creative research thoughts (ijcrt), 6(2): 453-457.

Reeb, J.E., Milota, M.R., 1999. Moisture content by the oven-
dry method for industrial testing. Proceedings from the
Western Dry Kiln Association Meeting. Portland.

Reigosa, M.J., Souto, X.C. and Gonzalez, L. 1999. Effect of
phenolic compounds on the germination of six weeds
species. Plant Growth Regul, 28: 83-88.

Shabana, N., Husain, S.I., Nisar, S. 1991. Allelopathic effects
of some plants on the larval emergence of Meloidogyne
incognita. J. Indian Appl. Pure Biol., 5: 129-130.

Shrestha, R., Neupane, R.K., Adhikari, N.P. 2011. Status and
Future Prospects of Pulses in Nepal. National Agriculture
Research: 3-28.



71626 International Journal of Current Research, Vol. 10, Issue, 07, pp.71622-71626, July, 2018

Wu, H., Prately, J., Lemerle, D., and Haig, T. 1999. Crop  Xuan, T.D., Shinkichi, T., Hong, N.H., Khanh, T.D., Min, C.I.

cultivars with allelopathic capability. Weed Research, 39: 2004. Assessment of phytotoxic action of Ageratum
171-180. conyzoides L. (billy goat weed) on weeds. Crop Prot, 23:
915-922.

sfeskeskoskoskockok



