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ABSTRACT

Lantana camara is regarded both as a notorious weed and a popular ornamental garden plant.
Allelopathy involves both inhibitory and stimulatory biochemical interactions between plants. Lantana
allelopathic effect studies have been done with many crops, trees, shrub and weeds under both
laboratory and field conditions to determine their allelopathic potential and its use. Allelochemicals of
Lantana inhibited the germination, growth and metabolism of crops, weeds and bryophytes and

vegetables.
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INTRODUCTION

Lantana camara is a significant weed of which there are
some 650 varieties in over 60 countries. It is established
and expanding in many regions of the world. Lantana
(from the Latin lento, to bend) probably derives from the
ancient Latin name of the genus Viburnum which it
resembles a little in foliage and inflorescence. Lantana
camara is a notorious, noxious and invasive weed
belonging to verbenaceae family. Lantana camara is one
of the ten worst weeds of the world, which is a native of
tropical and subtropical America. The species was
introduced in India from Sri Lanka in 1809. Lantana was
introduced to India at the National Botanical Gardens,
Calcutta in 1807 as an ornamental plant. Lantana camara
L. is an invasive weed that is wide spread in India (Anaya
AL and Pelayo-Benavides HR, 1997).

Its morphological variation and it occurrence all over
the warmer parts of the world many different names have
been reported for various forms of L. camara (Table 1).

Ecosystems threatened by Lantana camara include
frontal dune and near by community types such as
mangroves, sedge and health land, wood lands
associated with melaleucas, banksias and casuarinas, as
well open wood land and forest communities (Benson JS
and Howell J, 1994; Stock DH and Wild CH, 2002 and
Van Oosterhout E, 2004).

Allelopathy is the influence of one plant upon another
plant growing in its vicinity by the release of certain
metabolic toxic products in the environment. It covers

biochemicals interactions, both beneficial and harmful,
between plant species including fungi and bacteria.
Allelopathy refers to the direct or indirect chemical effects
of one plant on the germination, growth, or development
of neighboring plant. Allelopathy can be regarded as a
component of biological control in which plants are used
to reduce the vigour and development of other plants.
Many of these compounds are phytotoxic and have
potential as herbicides or as templates for new herbicides
classes. These allelochemicals offer great potential for
pesticides because they are free from problems
associated with  present pesticides. Therefore,
allelochemicals are current areas of research for
development of new pesticides (herbicides, insecticides,
nematicides, fungicides).

MORPHOLOGICAL CHARCTERISTICS

Stem: Lantana has arching stems that are square in
cross-section, with pithy centers and short, backwardly
hooked prickles. Weedy Lantana is a much branched,
thicket-forming shrub, 2—-4 m tall. The woody stems are
square in cross-section and hairy when young but
become cylindrical and up to 150 mm thick with age.

Leaf: The leaves are 2-10 cm long with toothed edges,
bright green on the upper surface and paler green, hairy
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Tablel. International Common names of Lantana.

Country Common names

Australia Lantana, Pink-edgered lantana.

Brazil cambara de espinto, Camara, Cidreirarana

Colombia Sanguinaria, Venturosa, Gurupacha, Cariaquita, Carraquillo

Canary islands Camara, Venturosa..

Cambodia Ach man

China Common lantana.

German Wandelroeschen),

Guatemala Yellow sage, ach man, White sage, Tembelekan, Talatala, Siete negritos, Prickly
lantana, Pha-ka-krong, Large leaf Lantana, Cuasquito, Cambara, deespinto,
Bunga taya ayam.

Guyana Sweet sage

India Aruppu, Bunch berry,Gandheriya, Lantana, Pahj phuli, Wild stage

Jamaica flowered sage.

Mexico Skastajat stuki, Orozuz, orozus, Frutilla

Malaysia angel lips, blacksage, bunga tayi .

Nicaragua Cuasquito

Puerto Rico Cuencas deoro

Panama Pasarin, Pasarrirn..

Rwanda Maviyakuku.

Rodrigues islands  Vielle fille

Spanish Galapagos Islands- prickly lantana, shrub verbean, supirrosa

Trinidad white sage.

Thailand Pha-ka-krong , Hedge flower, Phakaa drong

Tanzania Kiwepe, Mkinda, Mvuti.

Tabhiti latora moa

USA lantana, lantana wildtype, largeleaf lantana .

Venda Tshidzim bambule

Westindies Bonboye, Big sage, Cariaquito, Kayakit, Mille fleurs, Ti-plomb, Verveine, Wild
stage

Source: 43.

and strongly veined on the underside. They grow
opposite one another along the stems, and their size and
shape depends on the type of Lantana, and the
availability of moisture.The leaves of Lantana camara are
rough and hairy with aromatic smell when grind.

Root: Root system is very strong with a main tap root
and a mat of many shallow side roots.

Flower: It flower grows in on the axils near the stem. The
flowers have various colours, it starts to bear flower with
pale colour and change to orange when they are old. The
inflorescences (clusters of 20—-40 individual flowers) are
about 2.5 cm in diameter. Flowering occurs between
August and March, or all year round if adequate moisture
and light are available.

Fruit: Fruit small, greenish-blue black, blackish,
drupaceous, shining, with two nutlets, almost throughout
the year.

TAXONOMY AND CLIMATIC REQUIREMENTS

Classification

Kingdom Plantae — Plants
Subkingdom Tracheobionta — Vascular plants
Superdivision Spermatophyta — Seed plants
Division Magnoliophyta — Flowering plants
Class Magnoliopsida — Dicotyledons
Subclass Asteridae
Order Lamiales
Family Verbenaceae — Verbena family
Genus Lantanal. - lantana

Species Lantana_camara L. — lantana

Family Verbenaceae: The Verbenaceae family includes
around 75 genera and 3000 species of herb, shrubs and
trees of tropical and subtropical parts of the world.
Lantana, there are a number of Australian genera that
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contain weedy species including Phyla (lippia), Verbena
(purpletop/verbena) and Stachytarpheta (snakeweed)
(Parsons WT and Cuthbertson EG, 2001).

Lantana Genus: The genus Lantana L. (Verbenaceae)
includes between 40 (Hooker JD, 1973) and 150
(Mabberley DJ, 1997) species. Within the genus Lantana,
four distinct groups are recognized. The Lantana
sections Calliorheas, Sarcolippia and Rhytocamara
contain the Lippia-like species, with the latter two
sections containing only a few species each. Lantana
section Calliorheas is more diverse and widespread.
Calliorheas includes L. montevidensis (Sprengel) Briquet,
a weed in some countries, having been naturalised in
Australia, Africa and parts of India, as well as L. indica
Roxburgh, L. rugosa Thunberg and L. mearnsii
Moldenke. The L. camara complex contains the primary
weedy lantana commonly referred to as L. camara L.
sensu lato and has a pantropical distribution.

Lantana camara grows well in a range of warmer
areas of the world, particularly temperate, subtropical and
tropical areas. It occurs in diverse habitats and on a
variety of soil types. It generally grows best in open
unshaded situations such as wastelands, rainforest
edges, beachfronts, and forests recovering from fire or
logging. Disturbed areas such as beside roads, railway
tracks and canals are also favorable for the species.
Lantana camara grows best under conditions of constant
rainfall or soil moisture, particularly in areas which
receive in excess of 900 mm of rain.

ALLELOPATHIC EFFECT

Allelopathic plants (Lantana camara) inhibited or
suppress  germination, growth, development or
metabolism of crops due to secretion of allelochemicals
to the rhizosphere of neighboring crop plants (Qasem JR,
2006). Various phenolic compounds inhibited cell
division. It is also possible that cell elongation was
affected by extracts of weed residues. Many phytotoxic
allelochemicals have been isolated, identified, and found
to influence a number of physiological reactions. These
allelochemicals affected many cellular processes in target
plant species, including disruption of membrane
permeability (Galindo et al., 1999), ion uptake (Lehman
ME and Blum U, 1999), inhibition of electron transport in
both photosynthesis and the respiratory chain (Abarahim
et al., 2000; Calera et al., 1995 and Penuelas et al.,
1996), cause damage to DNA and protein, alterations of
some enzymatic activities (Anaya AL and Pelayo-
Benavides HR, 1997 and Cruz-Ortega et al., 1998) and
ultimately lead to programmed cell death (Ding et al.,
2007).

Effect on germination: Seed germination one of the
critical stage in the life history of any individual species.
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The generative and aggressive capacity of a species are
infect determined the percentage values of survival in the
natural environment. Seeds imbibed in aqueous extracts
of leaf, stem and root of Lantana camara showed
inhibition in seed germination. It is evident from the data
that allelochemicals present in L.camara might inhibit the
process of seed and spore germination.

e Bryophytes: Very little work has been done on
allelopathic effect of Lantana on bryophytes.
Choyal and Sharma (Choyal R and Sharma S,
2011) determined regeneration from apical
explants of Pogonatum aloides with leaf, stem
and root extract of L. camara in half knop’s liquid
culture mediumon 10th, 20th and 30th day.
Maximum regeneration was observed in control.
The regeneration percentage decreased with
increase in extract concentration of Lantana
camara (L). The leaf extract was found to exhibit
maximum inhibitory effect followed by the stem
and root extracts. The apical explants showed
the greatest potential for regeneration followed by
the middle and basal explants. The
alllelochemicals present in different plant parts of
Lantana camara affected the process of spore
germination of Riccia billardieri mont etness Its
root, stem and leaf contain some harmful
chemicals, which inhibited the spore germination
of while the leaf extract affected the process most
adversely. Maximum spore germination was
observed in control and with the increase in
concentration of extract the percentage of
germination decreases (Chaudhary et al., 2007).
Lantana camara leaf, stem and root contain
some harmful allelochemicals, which inhibited the
germination of Funaria hygrometrica. The
inhibition of regeneration process in different
explant of Funaria hygrometrica was found in the
decreasing order of apical, basal and middle
explant. (Chaudhary BL and Vyas V, 2004 and
Choyal R and Sharma S, 2011). The inhibitory
effect of different concentration of Lantana
camara root, stem and leaf extract on
germination of Physcomitrium japonicum. Leaf
extract of Lantana inhibit maximum spore
germination followed by stem and root
(Chaudhary BL and Bhansali EVA, 2002). The
water extracts of leaf, stem and root of Lantana
camara adversely affected the spore germination
of Plagiochasma appendiculatum. Extract of
Lantana camara leaf has the most pronounced
effect on spore germination followed by the stem
and root extracts (Chaudhary BL and Agarwal N,
2002). The extracts of root, stem and leaf of
Lantana camara proved inhibitory for germination
of the spore of Asterella angusta steph a thalloid
liverwort (Kothari M and Chaudhary BL, 2001).
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Crops, vegetables, weeds and other plants:
The different concentrations of Lantana camara
leaf extracts caused significant inhibitory effect
on germination of agricultural crop Oryza sativa,
Triticum aestivum, Vigna sinensis, Cucurbita
pepo L., Abelmoschus esculentus, Amaranthus
tricolor and forest crops Acacia auriculiformis,
Paraserianthes falcataria, Albizia procera. The
highest inhibitory effect was found in Cucurbita
pepo and A.tricolor at 100% treatment. The
maximum relative germination ratio was found in
A. esculentus at 25% treatment while the
minimum was occurred in Cucurbita pepo at 25%
treatment (Hossain MK and Alam NMD, 2010).
The allelopathic effects of different
concentrations of aqueous leaf extracts and leaf
leachates from leaves of L. camara were
inhibitory to all parameters viz., seed germination
to metabolism of mung bean seeds (Maiti et al.,
2010). Leaf extract of Lantana camara L. showed
a wide variation in the reduction of the
germination rate of seeds of both the vegetable
species, radish (Raphanus sativus L.) and
spinach (Spinacia oleracea L.) over the control.
The 100% concentration of leaf extract showed
maximum inhibition followed by 50% leaf extract.
The soaking drying treatment of these seeds with
Lantana leaf extract for 6 hours enhanced T50
value

Aqueous extracts of all parts of Lantana
camara have strong allelopathic effect on the
germination  of  Pennisetum  americanum,
Lactucasativa (L.) and Setaria italica (L.)
(Hussain et al.,, 2011). Maiti et al. (Maiti et al.,
2010) found that the leaf extracts of L. camara
rendered adverse effects on mung bean seeds
with respect to the physiology and biochemistry
of seed germination. Here the membrane
structures might be impaired by the leaf extract
and leaf leachate phytotoxins.

The extracts of roots, stem and leaf have
significant effect on seed germination. The
process of germination decreased as the
concentration in the medium increased from 1%
to 5%. Leaf extract of Lantana camara had
greater inhibition on the germination of
Phaseolus mungo as compared to the extracts of
stem and root. The root extract has minimum
effect on seed germination. 5% leaf extract of
Lantana camara caused maximum germination
inhibition over control (Vijay B and Jain BK,
2010).

The different concentration (10%, 25%, 50%,
75%, 100%) of aqueous leaf extracts caused
significant inhibitory effect on germination of
Brassica juncea, Raphanus sativus, Cucumis
sativusL, Cicer arietinum L, Phaseolus mungo

and Vigna unguiculata. With the increase of
concentration, the inhibitory effect was
progressively increased. In all cases maximum
inhibitory  effect was found at 100%
concentration. The leaf extract of Lantana
camara delayed the germination significantly in
all the receptor crops compared to the control
treatment (Ahmed et al., 2007).

Mishra and Singh (Mishra A and Singh R,
2010) reported that the extracts of leaf, stem,
flower and fruit of Lantana camara inhibited the
seed germination of Parthenium hysterophorus
clearly indicated that the allelochemicals present
in the extracts adversely affected the seed
germination. Maximum seed germination
observed in control. Leaf extract was found to
exhibit maximum allelopathy effect followed by
stem, flower and fruit extract.

High concentration of Lantana camara root
leachate caused marked inhibition of germination
of mungbean (Shaukat SS and Siddiqui IA,
2002).The significant effect of Lantana camera
leaf extract on germination of Melilotus alba
which recorded the lowest germination, lower
than the control (Oudhia P, 2000). The effects of
the aqueous leachates of leaves of Lantana
camara with a high phytotoxicity on the barnyard
grass, tomato, amaranth plants. Leachates of
Lantana camara also inhibited germination of
barnyard grass 95 percent, tomato 80 percent
and amaranth 77.5 percent (Anaya et al.,
1997).Germination of Chinese cabbage, chili and
rape decreased progressively when exposed to
increasing concentration of aqueous Lantana
extract (Sahid Bl and Sugau BJ, 1993).

The process of germination includes radical
emergence and seeding growth. The embryo is
activated by imbibition of water as a result
gibberellin is produced. a — amylase is an
important starch degrading enzyme in the
endosperm of cereal grains. The synthesis of this
enzyme during germination is regulated by
gibberellic acid. The harmful effect of higher
extract concentration on growth parameters
might be due to excess of allelochemicals which
inhibit gibberellin and 1AA (Indole-acetic acid)
induced growth.

Many investigators have  suggested
phenolics as the cause of inhibition of metabolic
process during germination. Possible damage of
plasma membrane as a result of seed
pretreatment with the leaf extracts and leaf
leachates of L. camara can be substantiated from
the higher leaching of amino acids and soluble
carbohydrates from the water imbibed seeds.
Along with the changes in leaching of soluble
substances from pretreated seeds a proportional



shift in metabolism of the germinating mung bean
seeds was observed in seed kernels and the
allelopathic action of the leaf extracts and leaf
leachates possibly played a significant role in the
deterioration of the germinating seeds. Results
clearly showed that the levels of proteins as well
as activities of the enzymes dehydrogenase and
catalase declined in the treated seed samples
with leaf extracts and leaf leachates for 24 hrs.
The levels of amino acids and soluble
carbohydrates as well as activity of amylase
significantly increased in the pretreated seed
samples than control ones. Physiological
processes inhibited and delayed the germination
as well as growth of mung bean under the
influence of allelochemicals present in leaf
extracts and leaf leachates. These chemicals
interfere  with  various  physiobiochemical
processes of seed germination, root elongation,
plant growth as well as various metabolic
activities of many species.

Effect on growth and chlorophyll, protein and
carbohydrate

Crops, vegetables, weeds, lower plants and
trees: Water soluble allelochemicals of Lantana
camara inhibited the initial growth of both the
agricultural (Oryza sativa, Triticum aestivum,
Vigna sinensis, Cucurbita pepo, Abelmoschus
esculentus, Amaranthus tricolor and forest crops
(Acacia auriculiformis, Paraserianthes falcataria,
Albizia procera) in the laboratory conditions
(Hossain MK and Alam NMD, 2010) (table2, 3).
Leaf extract showed pronounced inhibition of
shoot length, root length, leaf area; fresh and dry
weight of the Parthenium hysterophorus. The
inhibitory effect was strictly concentration
dependant. Maximum inhibitions in growth were
observed in 100% aqueous leaf extract.
Maximum growth of shoot and root were
observed 850% and 150% increased respectively
in control. In 25% extract the plant growth were
observed 53.33% increased in shoot and 17.64%
increased in root over control. Minimum
percentage increase 6.66% in shoot length and
3.12% in root length were recorded in 50%
concentration, but in 100% extract concentration
the plant growth was completely suppressed after
single spray. Maximum leaf area of Parthenium
hysterophorus was observed 185% increased in
control. The leaf area was decreased after
agueous leaf extract spray on plant. In 25%
concentration aqueous leaf extract the leaf area
were observed 43.47% increased and in 33%
concentration leaf area were observed 17.18%
increased over control (Mishra A, 2012).
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Allelopathic effects of different concentrations
of leaf-litter dust of Lantana camara on the
vegetative growth parameters (development of
total number of leaves per plant, height of the
plant, total leaf area, leaf area index) and
components of yield (production of number of
heads per plant, production of seeds per head,
weight of seeds, seed vyield per plant) of niger
(Guizotia abyssinica).The phenolic compounds
leached from the dusts might have interfered in
oxidoreduction reactions, nucleotide biosynthesis
and other vital functions, controlling and/or
preventing  gibberellin’s  biosynthesis, and
accumulation of growth regulators in the cells
causing inhibitory effect and vegetative growth
and grain development during reproductive
phase, which ultimately might have reflected on
seed weight (Gantayet et al., 2011).

The extracts of Lantana camara different
parts such as leaf, stem, flower and fruit inhibited
growth of Parthenium hyaterophorus. Leaf extract
of Lantana camara inhibited early growth control
followed by stem and flower (Mishra A and Singh
R, 2009). Leaf extract of Lantana camara
increased amino acids, soluble carbohydrate
levels as well asamylase enzyme in Miosa pudica
seeds pretreated with leaf extract (Maiti et al.,
2008). Dawood and Taie (Dawood MG and Taie
HAA, 2009) reported that Lantana treatments
caused non significant decrease in oil content of
lupine seeds.

Allelopathic potential of leaf extracts and leaf
leachates of Lantana camara L. on growth of
mungbean plant. The plant growth performance
includes root length, shoot length, internodal
length, leaf number, fresh weight and dry weight.
The growth parameters were significantly
reduced in seedling which was raised from seeds
pretreated with leaf extracts and leaf leachates of
each concentration. The biochemical changes
include: protein, chlorophyll content as well as
activity of catalase enzyme. The growth
parameters were significantly reduced in
seedlings which were raised from seeds
pretreated with leaf extracts and leaf leachates of
each concentration. A drastic reduction of
proteins and chlorophyll as well as catalase was
clearly recorded (Maiti et al., 2010).

The aqueous extracts of leaf, flower and fruit
of L. Camara has allelopathic effects on seedling
growth and dry matter production of radish and
lettuce. The effects were concentration-
dependent (Qiaoying et al., 2009). All parts of
Lantana camara had significant effect on root and
shoot lengths of a Phaseolus mungo.
Concentration of the extracts increases the root
and shoots lengths decrease. Maximum
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Table2. Allelopathic effects of Lantana camara extract, leachates and residues on germination and growth of bryophytes, fungi,

bacteria and weeds

Treatments
Lantana extracts /leachates/
Residues

Test species

Nature of inhibitory/stimulatory

Leaf, stem and root extract

Bryophytes
Pogonatum aloides, Riccia billardieri,

Funariahygrometrica,Plagiochasma
appendiculatum

Inhibited seed germination

Twigs
Root Icachatcs

Leaf, stem and root
aqueous extract

Leaf, stem and root
aqueous extract

Volatile chemicals

Fungi
Phytophthora infestans
Aspergillus niger
Fusarium solani and
Rhizoctonia solani
Cyclosorus dentatus

A.angusta, B.cellulare

Mucor nucedo

Inhibited growth

Suppressed growth

Inhibited the exine bursting rhizoid and
protonemal initiation of spores

Inhibited spore germination

Controls the spores concentration

Essential oil of air-dried leaves

Aqueous and organic extracts of
leaves

Extract of flower, leaf, stem and
root

Bacteria
Candida albican, Bacillus subtilis,
Staphylococcus typhi, Pseudomonas

aeruginosa and Bacillus aureus

Klebsiella pneumoniae, Proteus vulgaris,
Vibrio cholereae, Salmonella typhi, E.coli,
Enterobactor aerogens

Staphylococcus aureus, and

Staphylococcus saprohiticus

Inhibited growth

Inhibited growth

Inhibited the growth

Leaf, stem and root
extract

Aqueous extract
Leaf extracts
Aqueous extract
Aqueous extract
Foliar leachates

weeds
Parthenium hysterophorus,

Eichhornia crassipes
Lemna minor
Melilotus alba
Lolium multiflorum
Morrenia odorata

Inhibited seed germination and growth

Inhibited growth

Inhibited germination and seedling
growth

Inhibited growth

Inhibited germination and seedling
growth

Inhibited germination and seedling
growth

Source: 3
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Table3. Phytotoxic effects of Lantana camara extract, leachates and residues on germination and growth of crops.

Amaranthus tricolor
Root, stem and leaf extract Phaseolus mungo

leaf extracts

and Vigna unguiculata
leaf extract
Raphanus  sativus
Spinacia oleracea

Leaf, flower and fruit Extracts
radish and lettuce

Treatments Test species Nature of

Lantana extracts /leachates/ inhibitory/stimulatory Reference
Residues

Leaf extract Oryza sativa, Triticum aestivum, | Inhibited germination and | 40

Vigna sinensis, Cucurbita pepo, | seedling growth

Brassica  juncea, Raphanus | Inhibited germination and | 2
sativus, Cucumis sativusL, Cicer | seedling growth
arietinum L, Phaseolus mungo

Inhibited germination and | 94
seedling growth

and | Inhibited germination 68

Inhibited germination, | 73
seedling  growth  and
reduced dry matter
production

decrease was noted with 5% leaf extract as
compared to stem and root extracts. Shoot lengths
were more affected than root lengths. Maximum
allelochemicals are present in leaf leachates (Vijay B
and Jain BK, 2010). The different concentrations
aqueous extracts of Lantana camara inhibited the
growth of Brassica juncea, Raphanus sativus,
Cucumis sativusL, Cicer arietinum L, Phaseolus
mungo and Vigna unguiculata. The inhibitory effect
was much pronounced in root and lateral root
development rather than shoot and germination
(Ahmed et al., 2007). The growth of the aquatic weed
Eichhornia crassipes and the alga Microcystis
aeruginosa may be inhibited by fallen leaves of
Lantana camara. The extracts of Lantana camara
leaves and their fractions reduced the biomass of
Eichhornia crassipes and Microcystis aeruginosa
within 7 days under laboratory conditions (Kong et
al., 2006). Allelochemical treatment significantly
decreased plant biomass together with reduced leaf
area and stunt plant growth. Allelochemicals also
have detrimental effects on cell division and
enlargement; eventually induce a reduction in leaf
area (Zhou YH and YH JQ, 2006). The aqueous
extracts from fresh and dry leaves of Lantana camera
inhibited the growth of water hyacinth and killed the
plant within six days because of salicylic acid which is
major allelochmicals in Lantana (Zhung et al., 2005).

Lantana camara aqueous extract induced the
greatest inhibition in bean and tomato radicle growth,
41% and 81%, respectively, and modified 15
proteins in bean roots and 11 in tomato roots (Cruz-

Ortega et al., 2004). The allelochemicals of leaf stem
and root of Lantana camara inhibited the growth of
Funaria hygrometrica Hedw. Maximum regeneration
was observed in control. Leaf extract was found to
exhibit maximum inhibitory effect followed by stem
and root extract (Chaudhary BL and Vyas V, 2004).
3% aqueous leachate (w/v) of Lantana twigs was
allelopathic to the growth of water hyacinth and killed
water hyacinth after 21 days under the experimental
conditions. Leachate concentrations from 1-3% of
Lantana were highly toxic to water hyacinth plant.
Leachate from young Lantana twigs with prickly
orange, pink and yellow flowers was more toxic than
leachate from mature twigs. Water hyacinth showed
chlorosis, necrotic spots on the leaves, leaf folding,
and reduced growth development. Root growth was
highly reduced, showing symptoms of damaged
roots, black root tips, shrunken root hairs, and
decaying root pockets (Saxena KM, 2000).
Phytotoxicity of the allelochemicals is due to nitrogen
depletion and could be overcome by the addition of
access nitrogen in the soil, N depletion were involved
in the inhibition of crop growth (Shaukat SS and
Siddiqui IA, 2002). Aqueous extract of Lantana
camara induced an overall increase in protein
synthesis in roots of Zea mays, Phaseolus vulgaris
and Lycopersicom esculentum (Romero-Romero et
al., 2002). The aqueous leachates of leaves of
Lantana camara inhibited radicle growth of the
barnyard grass, tomato, amaranth plants

The radicle growth was inhibited barnyard grass
41.9%, amaranth 32.4% and tomato 17.8% by these



20 Int. Res. J. Basic Clin. Stud.

treatments (Anaya et al., 1997). The aqueous
leaves extracts of Lantana camara was
phytotoxic to growth of rape, chiness cabbage,
spinach and chili (Sahid Bl and Sugau BJ, 1993).

Various phenolic compounds inhibited cell
division. It is also possible that cell elongation
was affected by extracts of weed residues.
Regulation of the concentration of hormones,
such as auxins and gibberellins, is also important
for normal plant cell growth and morphogenesis.
A few phenolic compoundes have also been
reported to have auxin- protective activity, which
leads to the accumulation of auxin. These
allelochemicals act by inhibiting the peroxidase-
and oxidase- catalyzed oxidation of auxin (Mato
et al.,, 1994 and Cvikrova et al.,, 1996). The
inhibitory effect on plant height might be due to
checking or inhibition of biosynthesis of
gibberellins, which are responsible for -cell-
elongation and plant height. Many
allelochemicals inhibited gibberellin and
indoleacetic acid induced growth. Ferulic acid, p-
coumaric acid, vanillic acid and the coumarin
inhibit the growth induced by gibberellin. Some
flavonoids inhibit the mineral absorption. Many
phenolic compounds are able to bring about
alterations in the hormonal balance of the
receiving plant, which in certain cases lead to an
inhibition of the growth. The benzoic acid has
deep effect on membranes. They are able to
bring about changes in the polarity which would
bring about alterations in the structure and
permeability of the same.

Chlorophylls are the core component of
pigment-protein complexes embedded in the
photosynthetic membranes and play a major role
in the photosynthesis. Any changes in chlorophyll
content are expected to bring about change in
photosynthesis. Reduced chlorophyll content in
allelochemical-treated plants has been frequently
reported, allelochemicals may reduce chlorophyll
accumulation in three ways: the inhibition of
chlorophyll  synthesis, the stimulation of
chlorophyll degradation, and both (Zhou YH and
YH JQ, 2006). Einhellig (1995) and Einhellig et
al., (1993) reported that phytotoxic mechanisms
induced by allelochemicals are the inhibition of
photosynthesis and oxygen evolution through
interactions with component of photosystem IlI.
Chlorosis and necrosis caused the loss of
chlorophyll from leaves. Drooping of leaves and
twigs also decreases the photosynthetic area
exposed to light. Depletion of chlorophyll is due
to phytotoxic effects of allelochemicals.
Chlorophyll contents of Parthenium
hysterophorus were inhibited with the treatment
of different concentrations leaf, stem and root

aqueous extract of Lantana camara. Phytotoxicity
was directly proportional to the concentration of
the extracts and higher concentration had the
stranger inhibitory effect. Maximum reduction in
chlorophyll contents were observed in 100%
aqueous leaf extract. Minimum reduction in
chlorophyll contents were observed in 25%
aqueous root extracts (Mishra A, 2012).

Aqueous Lantana leachate generally reduced
in chlorophyll 20-23% in treated water hyacinths
after 21 days (Saxena KM, 2000). Qiong et al.,
(2006) reported that Lantana leaf extract
considerably reduced the chlorophyll content and
induced progressive tissue damage in water
hyacinth leaves.The  chlorophyll  content
decreased significantly 5d after Lantana leaf
extract treatment. The average chlorophyll a,b
and at+b contents in young leaves were 46%-
52% of the control, and in mature leaves were
32-54% of the control. Plant growth and
productivity are usually correlated to both the
total leaf area and the photosynthetic rate per
unit of leaf. Zhou and Yu (Zhou YH and YH JQ,
2006) reported that it has been well documented
that allelochemical treatment significantly
decreased plant biomass together with reduced
leaf area and stunt plant growth.

Allelochemicals might inhibit the
photosynthesis in intact plant and
microorganisms. Inhibition of photosynthetic
process results in depletion of food reserve i.e.
carbohydrate and protein. Allelochemicals of
Lantana camara damage to protein and
alterations of some enzymatic activities. Muscolo
et al. (Muscolo et al., 2001) was reported that
phenolic compounds such as vanillic, p-coumeric,
p- hydroxybenzoic acid were able to inhibit the
enzymatic activity of all or several of the
enzymatic monitored. This suggested that the
decrease in enzymatic activity is a secondary
effect of these compounds, which might be
caused by general protein damage leading to
decreased enzymatic activity.

Effect on biodiversity: Invasive alien plants have
become a serious threat to plant biodiversity in many
parts of the world (Mack et al., 2000). Lantana that
ranked top in terms of highest impacting invasive species
(Batianoff GN and Butler DW, 2003) and considered one
of the worlds 100 worst invasive alien species, has
spread in almost all the areas in the dry deciduous region
(Sharma GP and Raghubanshi AS, 2006). Sharma et al.,
(2005a) reported that invasion of native communities by
exotic species has been among the most intractable
ecological problems of recent years. It is a global scale
problem experienced by natural ecosystems and is
considered as the second largest threat to global



biodiversity. Lantana poses a serious problem to flora
and fauna because of its toxic substances and it contains
certain allelopathic compounds. Lantana camara is
aggressively growing in forest, agriculture, tea garden
and wastelands of all over the country (Ahmed et al.,
2007). Sharma et al. (Sharma et al., 2005b and Sharma
et al., 2005a) reported that its strong alleopathic
properties, Lantana has the potential to interrupt
regeneration process of other species by decreasing
germination, reducing early growth rates and selectively
increasing mortality of other plant species. Lantana
infests natural ecosystem, block natural succession
process and reduce biodiversity. As the density of
Lantana in forest increases, species richness decreases
(Lamb D, 1991 and Fensham et al., 1994).

Ecosystems threatened by Lantana camara include
frontal dune and near by community types such as
mangroves, sedge and heath lands, wood lands
associated with melaleucas, banksias and casuarinas as
well open woodlands and forest communities (Benson JS
and Howell J, 1994; Stock DH and Wild CH, 2002 and
Van Oosterhout E, 2004).

Coutts-Smith and Downey (Coutts-Smith AJ and
Downey PO, 2006) found that Lantana camara was a
threat 83 threatened plant species, two threatened animal
species and 11 threatened ecological communities in
New South Wales (NSW), whereas 15 threatened
ecological communities are listed in the final
determination of Lantana camara as a key threatening
process (Department of Environment and Conservation,
2006). Swarbrick et al., (1998) recorded that Lantana
camara is rarely a problem in established exotic pine
plantation because it is shaded out whereas light
penetration is much higher in hoop pine plantations.
Lantana has been implicated in the poisoning of cattle,
buffalo, sheep, goats, horses, dogs, guinea pigs and
captive red kangaroos.

PHARMACOLOGICAL ACTIVITY

Antibacterial, fungicidal and nematicidal activity:
Chemical compounds isolated from extracts of L. camara
are reported to have shown to exhibit antimicrobial,
fungicidal and nematicidal activity. L.camara is used as a
traditional medicine for the treatment of infection
diseases. Sonibare and Effiong (Sonibare OO and
Effiong I, 2008) reported that the essential oil shows
activity against P. mirabilis and B. subtilis at minimum
inhibitory concentration (MIC) value of 1000 ppm. It
shows activity against P. aeruginosa, C. albican, S. typhi,
and B. aureus at MIC value of 10000 ppm.

Xavier and Arun (Xavier FT and Arun RV, 2007)
reported that in vitro antibacterial activity of aqueous and
organic extracts of L.camara leaves were investigated
against various clinical pathogens. The ethanol and
ethylacetale extract of L.camara leaf effectively inhibited
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the growth of both gram negative and positive bacteria.
The disc diffusion method showed significant zones of
inhibition against the test bacteria. The ethanolic leaf
extracts exhibited greater inhibition against the test
bacteria. The zone of inhibition was higher in
Staphylococcus aureus (19.0mm), Klebsiella pneumoniae
(18.6mm) and Proteus vulgaris (14.2mm). Moderate
inhibition was associated with DH5a (11mm), K, (11.0
mm), Vibrio cholereae (10.3 mm), Salmonella typhi (19.3
mm), E.coli (8.6 mm), Enterobactor aerogens (8.6mm)
and very poor inhibition was observed against
Stapylococcus epidermitis (2.6).

The essential oil of Lantana camara exhibited
prominent antibacterial activity against all the bacterial
strains tested. Gram positive Bacillus cereus, Bacillus
subtilis and Staphylococcus aureus were the most
sensitive strains to L. camara essential oil. Nevertheless,
Gram negative Klebsiella pneumonia and Pseudomonas
aeruginosa were not susceptible to the essential oil at
lower concentration. A matter-of-fact, Gram-positive
bacterium was more sensitive to the essential oils than
gram-negative bacteria (Saikia AK and Sahoo RK, 2011).

The extract of flower, leaf, stem and root of Lantana
camara.L showed antibacterial activity against
Escherichia coli, pseudomonas aeruginosa,
staphylococcus aureus, and staphylococcus saprohiticus
(Kumarasamyraja et al., 2012). Lantana Camara flower
extract posses strong antibacterial activity All few types’
yellow, lavender, red and white lantana camara.L flowers
displayed almost similar antibacterial activities. Petroleum
ether root extract shown less antibacterial activity on
pseudomonas aeruginosa and staphylococcus
saprophiticus. The chloroform extract produced a
moderate inhibition zone against staphylococcus aureus
(5m). Chloroform stem extract showed inhibitory effect
against staphylococcus saprophiticus (Ganjewala et al.,
2009).

The methanol leaf extract of L. camara has the best
activity among the three extracts investigated against
three strains of M. tuberculosis; H37Rv, TMC-331and the
wild strain, (28-25271). The methanolic extract of L.
camara showed activity against the rifampicin resistant
strain (Kumarasamyraja et al., 2012).

The organic extracts of the leaf parts of Lantana
camara against the two bacterial species

and one fungal specie were investigated in a cup
plate agar diffusion method. The methanol extract of
leaves of Lantana camara exhibited high activity against
E.coli and S.aureus and almost moderately active against
A.niger (Barsagade NB and Wagh GN, 2010). A higher
concentration of L. camara extract more than 25 mg/mi
was required to inhibit growth and (AFB1) produced by
the toxigenic A. flavus isolate (Mostafa et al., 2011). The
extracts of L. camara inhibited the growth of P. infestans
(Maharjan et al., 2010).

L.camara has good antifungal property against
Alternaria sps. Three different concentration of extacts
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viz. 10mg/ml, 15mg/ml and 20mg/ml were used.
Maximum inhibition was seen in Lantana camara at
20mg/ml concentration. The activity can be positively
correlated to the dose, as there is decreased radial
growth of fungi with increased dose. Lowest radial growth
was observed in at 20 mg/ml i.e. 1.5 cm while at 20
mg/ml showed radial growth of 2 cm (Srivastava D and
Singh P, 2011).

The mortality of Sitophilus zeamais (Coleoptera
curculionidae) by leaves of Lantana camara.
Decomposed leaves of Lantana camara caused marked
changes in the fungal community structure of the soil and
the endorhiza, favouring fungal species that exhibited
strong nematicidal and hatch-inhibiting activity (Bouda et
al., 2001). Leaf extract and decomposed leaves of
Lantana camara not only inhibited germination but also
caused marked suppression of several root- infecting
fungi (Shaukat et al., 2001) Root leachate of Lantana
camara has the potential to control soilborne root-
infecting fungi (F. Solani and R. solani) (Shaukat SS and
Siddiqui 1A, 2002).

Begum et al., (Begum et al., 2008b) isolated seven
compounds from the aerial parts of L. camara L., and
tested them for nematicidal activity against the root-knot
nematode Meloidogyne incognita. The lantanolic acid,
pomolic acid and lantoic acid showed 100% mortality at
1.0% concentration after 24 h, while camarin, camarinin,
lantacin and ursolic acid exhibited 100% mortality at 1.0%
concentration after 48 h.

Antioxidant Activity: Premature leaves of L. camara L.
on twigs are very active in the biosynthesis and
accumulation of secondary metabolites and, hence,
exhibit greater potential antioxidant activity (DPPH
scavenging activity, 62%). It was also found that older
leaves had less antioxidant activity (55%), indicating loss
of secondary metabolites as result of leaf senescence
(Bhakta D and Ganjewala D, 2009). Bhakta and
Ganjewala (2009) reported the methanolic extract
prepared from leaves | and Il position exhibited
significantly higher antioxidant activity than leaves
present from IV to V position. The anti oxidant activity of
Methanolic extract of lantana camara.L has been
reported. The study showed in terms of DPPH radical
scavenging activity and nitric oxide free radical
scavenging method (Mayee R and Thosar A, 2011).

Insecticidal activity: Essential oil obtained from the
leaves of Lantana camara showed insecticidal activity
against mosquito vectors (Dua et al., 2010). The
essential oils from leaves of L. camara L. and L.
montevidensis Brig. were tested for larvicidal activity
against A. aegypti larvae at the third developmental stage
(Costa et al., 2010). The methanol and ethanol extracts
of leaves and flowers of L. camara L. and showed
mosquito larvicidal activity against 3" and 4" instar larvae
of the mosquito species A. aegypti and C.

quinquefasciatus. Extracts at 1.0 mg/mL caused maximal
mortality in A. aegypti exposed for 24 h. In the case of C.
quinquefasciatus, maximal mortality was seen when the
concentration was increased to 3.0 mg/mL (Kumar MS
and Maneemegalai S, 2008). The methanol and ethanol
flower extract of Lantana camara was found to have
higher rate of larvicidal rate against Aedes aegypti, where
as in the Culex quinquefasciatus variety, the
concentration of extracts have to be increased for better
larvicidal effect. A methanolic extract of L. camara L. was
tested on larval weight, pupation and adult emergence of
cabbage butterfly (Sharma S and Mehta PK, 2009a).

Anticancer and cytotoxic activity: Lantana camara leaf
extract and root extract had roughly equaled anti
proliferative activity on human leukemia jurkat cells.
Morphological examinations indicated apotosis induction
of the mechanisam of activity on jurkat cells. A crude
extract of L. camara L. leaves had a cytotoxic effect on
HelLa cells at 36 h (at 100 pg/ mL) to 72 h (at 25 pug/mL),
by employing the  3-(4,5dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) cell viability assay
(Srivastava et al., 2010). Dichloromethane extracts of
leaves from L. camara L. (colors of flowers: pink and
orange) were tested for in vitro cytotoxicity against
human WI-38 fibroblasts. The dichloromethane extracts
showed IC50 values of 69.5+£12.1 and 97.2+2.4 ug/mL for
L. camara with pink and orange flowers, respectively
(Jonville et al., 2008).

ALLELOCHEMICALS OF LANTANA CAMARA

Allelochemicals of Lantana have already been isolated
and documented by many scientists. Allelochemicals are
present in leaves, stem, roots, fruits and flowers of
Lantana camara (Table 4 below) (Gopie-shkhanna V and
Kannabiran K, 2007 and Wahab A, 2004). The chemical
compounds present in Lantana camara extracts include
mono and sesquiterpenes, flavinoids, iridoid glycoside,
furanonaphoquinones, sthsteroids triterpenes and
diterpenes.

Yi et al.,, (2005) reported the presence of several
phenolic compounds in lantana leaf extract identified by
HPLC as salicylic, gentisic, B-resorcylic acid, vanillic,
caffeic, ferulic, phydroxybenzoic acids, coumarin and 6-
methyl coumarin. Lantadene A and lantadene B as more
potent allelochemicals. Allelopathic chemicals from
Lantana camara are able to repel other plant. Lantadene
A and B are the most common and salicylic acid is
recorded as one the major toxins. Essential oil from
leaves, flower & fruit of Lantana Camara were analyzed
by GC and GCMS. It identified 52, 50 & 37 constituents
respectively. Trans -B caryophyllene (17.65%, 21.80%,
21.42%), sabinene (9.11%, 14.18%, 1.13%), a -
humulene (7.14%, 9.29%, 9.97%), bicyclogermacrene
(5.77%, 8.49%, 2.18%) were the major components of all



Table4. Chemical constituents of Lantana camara all parts

S.No Compound Name Biological Activity Reference
1 B-pinene Inhibiting the seed germination, growth and antibacterial activity. 78,88
2 [-sitosterol Not determine 41
3 Betulonic acid Not determine 41
4 Betulinic acid Not determine 41
5 Caffeic acid suppress root-infecting fungi and root-knot nematode. 80
6 Calceolarioside Not determine 37
7 Camaraside Not determine 95
8 Camarinic acid Antimutagenic , antimicrobial and nematicidal activity. 95
9 Camaric acid Nematicidal activity 95
10 Campesterol Not determine 41
11 1,8-Cineole Inhibiting the growth of plant. 78
12 Cinnamic acid Inhibited the activity of plasma H+-ATPase, PPase and inhibit the 99, 78
process of seed germination.
13 Dipentene Inhibiting the growth of plant. 78
14 8-epiloganin Not determine 37
15 Ferulic acid Reduced chlorophyll contents in soybean leaf and inhibit the process 78
of seed germination.
16 Geniposide Inhibited hepatoxicity and the DNA repair synthesis induced by 37
aflatoxin B1 in rat primary hepatocytes.
17 Hispidulin Not determine 41
18 Icterogenic acid Toxic to sheep, cattle, goats. 37
19 Isonuomioside A Not determine 37
20 Isoverbascoside Not determine 37
21 Lamiridoside Not determine 37
22 Lantadene A, B,C Death of horses, cattle, sheep, goats and rabbits by failure of liver 37
and other organs.
23 Lantanilic acid Nematicidal activity. 95
24 Lantanolic acid Not determine 37
25 Linaroside Antimicrobial and Nematicidal activity. 95
26 Lantanoside Antimicrobial and Nematicidal activity. 95
27 Lantic acid Not determine 37
28 Linaroside Antibacterial activity 95
29 Myristic acid Inhibiting the growth of plants 78
30 Oleanolic acid Hepatoprotective, Anti-flammatory, antimicrobial, antiulcer, 95
antifertility, Antimicrobial and Nematicidal activity.
31 Oleanonic acid Inhibit the growth of mouse melanoma cells in cultures and Herpes 95
simplex virus type | and Il in vitro.
32 Palmitic acid Inhibiting the growth of vegetables. 78
33 p-Coumaric acid suppress root-infecting fungi , root-knot nematode , inhibit the 80, 78, 96
process of seed germination and inhibit the growth of morning glory.
34 Pectolinarigenin Not determine 41
35 Pectolinarin Not determine 41
36 p-hydroxybenzoic Inhibit the enzymatic activity, Nematicidal activity. 81, 96
acid
37 Theveside Not determine 37
38 Ursonic acid Inhibit the growth of mouse melanoma cells in cultures and Herpes 95
simplex virus type | and Il in vitro.
39 Ursolic acid Inhibitors of human leucocyte elastase, 37
40 Verbascoside Inhibitor of protein kinase and possesses antitumor activity. 37
41 Vanillic acid Inhibit the enzymatic activity. 96
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Table5. Chemical constituents of Lantana camara leaf flower and fruit essential oil.

S.no. R.T Component Leaf Flower Fruit
1 10.46 Cis 3 hexenol 0.60 _ _

2 10.87 1 -Hexan- ol 0.29 _ _

3 12.88 a- thujene 0.15 _ _

4 13.31 a -pinene 0.98 0.33 -

5 14.15 Camphene 0.44 0.56 0.11
6 12.88 a -thujene 0.15 0.34 0.08
7 15.14 Sabinene 9.11 14.18 1.13
8 15.34 1-octen-3-ol 1.64 - _

9 15.48 B —pinene 1.44 1.01 _

10 15.64 B -myrcene 1.01 1.04 _
11 16.32 Octan-3-ol 0.08 _ 0.14
12 16.83 a- phellandrene 0.14 0.29 _
13 16.97 d -3- carene 1.48 2.16 0.54
14 17.39 a -terpinene 0.12 0.28 0.19
15 17.89 p -cymene 0.29 0.23 _
16 18.09 Limonene 0.99 0.61 0.29
17 18.19 Cis -B- ocimene 0.78 0.75 _
18 18.48 Eucalyptol 7.53 3.68 1.25
19 18.80 trans -B- ocimene 0.75 1.37 0.14
20 19.74 y -terpinene 0.39 1.09 0.33
21 20.71 Cis - Sabinenehydrate 0.85 0.23 0.43
22 21.45 a -terpinolene 0.28 0.26 0.11
23 22.29 Linalool 0.56 0.19 2.96
24 22.75 Trans - Sabinene hydrate  0.49 _ 0.42
25 22.87 Nonanal _ 0.16 _
26 24.38 Cis-p-menth-2-en-1-ol 0.06 _ _
27 26.03 Camphor 1.56 0.18 0.26
28 27.67 Borneol 0.49 0.18 0.84
29 28.09 Terpin -4- ol 1.40 0.62 1.26
30 29.12 a -terpineol 0.49 0.06 1.29
31 38.16 Bicycloelemene 0.48 0.54 -

32 38.31 A -Terpinyl acetate 0.17 _ _
33 38.62 O -elemene _ 0.46 _
32 39.16 a -cubebene 0.02 _ _
33 41.27 a -copaene 0.57 1.33 0.76
34 41.92 B -bourbonene 0.03 _ _
35 42.16 B -elemene 2.24 3.82 0.94
36 43.37 isocaryophyllene 0.21 0.04 _
37 43.83 a -gurjunene _ 0.04 _
38 44.67 trans -B -caryophyllene 17.65 21.80 21.42
39 44.83 y -elemene 0.33 _ 0.44
40 45.08 B -Copaene 0.55 1.14 _
41 46.05 Aromadendrene _ 0.03 _
42 47.00 a -humulene 7.14 9.29 9.97
43 47.21 Alloaromadendrene 0.35 0.51 0.37
44 47.97 Yy -muurolene 0.35 0.61 0.47
45 48.57 Germacrene D 2.35 5.01 2.19
46 49.14 B -selinene 0.11 _ _
47 49.49 Viridiflorene _ 0.13 _
48 49.61 Bicyclogermacrene 5.77 8.49 2.18
49 50.54 y -cadinene 0.08 0.04
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S.no. R.T Component Leaf Flower Fruit

50 50.74 0 -cadinene 0.32 0.98 0.52

51 52.11 Trans - Cadina 1,4 diene _ 0.03 _

52 53.28 Elemol _ 0.16 _

53 53.32 trans - Nerolidol 2.14 0.63 18.85

54 53.63 Davanone B 1.22 _ 1.52

55 54.07 Germacrene B _ 0.66 _

56 55.09 Spathulinol 0.87 0.17 0.29

57 55.43 Caryophylene oxide 1.07 0.34 1.29

58 64.99 Mintsulfide 0.20 0.00 _

59 83.00 Heneicosane _ 0.10 _

60 83.62 Phytol 0.36 _ _

Source: 86
the oils (Table 5) (Singh et al., 2012). Essential oil Green herbicides / Insecticides / Biocides /
extracted from the leaves of L. camara was found to Fungicides: Here has been much work conducted,

possess significant insecticidal, antifeedant, antimicrobial
and exhibited anthelmintic.

ECONOMICAL IMPORTANCE OF LANTANA CAMARA

L. camara has several uses; approximately 80% of all
medicines on the market are made from plants or
improved from material that originally came from plants.
90% of the world's population relies upon 20 plant
species for their main source of nutrition.

Ornamental: Both weedy and non weedy varieties of
L.camara are widely planted as ornamental plants in
gardens, in particular as hedges. Lantana was originally
introduced to most countries as a garden ornamental,
and it is still popularly grown.

Alternative food and habitats sources for wildlife:
L.camara may provide shelter and vital winter food for
many native birds. Lantana thickets can provide a
substitute habitat for birds and animals.

Medicinal uses: The different parts of Lantana
camara can use because many chemicals are
present in the treatment of many disease. L. camara
has several uses, mainly as a herbal medicine All parts
of Lantana camara are wused contents many
medicinal properties. Plant extracts are used in folk
medicine for the treatment of cancers, chicken pox,
measles, asthma, ulcers, swellings, eczema, tumors, high
blood pressure, bilious fevers, catarrhal infections,
tetanus, rheumatism, malaria, atoxy of abdominal viscera
(Mishra A and Singh R, 2009) and for cure of snake-bite.
L. camara provide the drug Herba camara.

especially in India, on the chemical constituents of
Lantana; extracts from the leaves exhibit antimicrobial,
fungicidal, insecticidal and nematicidal activity
.Verbascoside, which possesses antimicrobial,
immunosuppressive and antitumor activities, has been
isolated. Lantanoside, linaroside and camarinic acid
have been isolated and are being investigated as
potential nematocides. In Indian sandal wood forests
the shrub competes with the tree crop as well as
favors the spread of sandal spike disease.

Many insect species attack flowers, flowers
stalks, leaves, stems, shoots and roots. Therefore It
can be wused Lantana camara as a herbal
insecticides.

Industrial uses

Paper Industry: The stems of Lantana, if treated
by the sulphate process, can be used to
produce pulp for paper suitable for writing and
printing.

Rubber industry: The roots of Lantana contain a
substance that may possibly be used for rubber
manufacture.

Its straw is used
manufacture.
Production of essential oil from it’s leafs.

The essential oils contained in lantana have been
investigated for use as a perfumery ingredient. The
essential oils present in L.camara flowers and leaves
can be extracted for use in perfumes.

for biogas product, dung

Domestic uses: It is as a hedge to contain or keep
out livestock Lantana twigs and stems serve as
useful fuel for cooking and heating in many
developing countries although It is less important
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than other fuel sources such as windrows, woodlots
or natural bush.

Lantana in agriculture: The plant can prevent soil
compaction and erosion and is a source of organic matter
for pasture renovation. Lantana compost at 4t/ha gave
significantly higher grain yield of rice over the control due
to more tillers/hill and higher growth rate (Singh KP and
Angiras NN, 2005).

Lantana leaves for improving yield and chemical
constituents of sunflower plants (Dawood et al., 2012).

Future Lines of Work

The natural compounds (allelochemicals) of Lantana
camara can be beneficial or detrimental. The beneficial
allelopathic effect of any weed or crop on another weed
can be exploited to ecofriendly, cheap and effective
green herbicides.

REFERENCES

Abarahim D, Braguini WL, Kelmer-Bracht AM, Ishii-lwamoto EL (2000).
Effect of four monoterpenes on germination, primary root growth,
and mitochondrial respiration of maize. J. Chemical Ecol. 26: 611-
624.

Ahmed R, Uddin BM, Khan AS, Mukul AS, Hossain KM (2007).
Allelopathic effects of Lantana camara on germination and growth
behavior of some agricultural crops in Bangladesh. J.Forestry Res.
18(4):301-304.

Ambika SR, Poornima S, Palaniraj R, Sati SCS, Narwal SS (2003).
Allelopathic plants. 10. Lantana camara L. Allelopathy J. 12(2):
147-162.

Anaya AL, Pelayo-Benavides HR (1997). Allelopathic potential of
Mirabilis jalapa L. (Nyctaginaceae): Effects on germination, growth
and cell division of some plants. Allelopathy J. 4:57-68.

Anaya AL, Barragan AT, Hernandez-Bautista BE, Cruz-Ortega R,
Saucedo-Garcia A, Carmona-Flores MC, Gomez-Pompa A (1997).
A project on bioprospection studies at El Eden: From plants to
fungi. Chapter. 25: 447-460.

Aravind NA, Dinesh Rao KN, Ganeshaiah R, Uma Shaanker, John G.
Poulsen (2010). Impact of the invasive plant, Lantana camara, on
bird assemblages at Male Mahadeshwara Reserve Forest, South
India. Tropical Ecology 51 : 325-338.

Badakhshan PM, LathaYL, Sasidharan S (2011). Cytotoxicity and oral
acute toxicity studies of Lantana camara leaf extract. Molecules
16:3663-3674.

Barsagade NB, Wagh GN (2010). Comparative screening of leaf
extracts of common plants and weeds for their antibacterial and
antifungal activities. Asiatic J. Biotecnol. Resources 3: 227-232.

Batianoff GN, Butler DW (2003). Impact assessment and analysis of
sixty-six priority invasive weeds in southeast Queensland. PIl. Prot.
Quart 18: 11-17.

Begum S, Zehra SQ, Siddiqui BS, Fayyaz S, Ramzan M (2008b).
Pentacyclic triterpenoids from the aerial parts of Lantana camara
and their nematicidal activity. Chemistry and Biodiversity 5:1856-
1866.

Benson JS, Howell J (1994). The natural vegetation of the Sydney
1:100000 map sheet. Cunninghamia 3: 677-787.

Bhakta D, Ganjewala D (2009). Effect of leaf positions on total
phenolics, flavonoids and proantho-cyanidins content and
antioxidant activities in Lantana camara (L). J. Sci. Res. 1:365-369

Bouda H, Tapondjou LA, Fontem DA, Gumedzoe MY (2001). Effect of
essential oils from leaves of Ageratum conyzoides, Lantana
camara and Chromolaena odorata on the mortality of Sitophilus

zeamais (Coleoptera curculionidae). J. Stored Products Res.
37(2):103-109.

Calera MR, Mata R, Anaya AL, Lotina-Hennsen B (1995). 5-O-B-D-
galactopyranosy 1-7-methoxy-3'4’ dihydroxi-4-fenilcumarin, an
inhibitor of photophosphorylation in spinach chloroplast.
Photosynthesis Res. 45:105-110.

Chaudhary BL, Agarwal N, Kothari M (2007). Allelopathic effect of
Lantana camara extract on spore germination of Riccia billardieri.
J. Indian Botanical Society 86 (3 and 4): 18-21.

Chaudhary BL, Vyas V (2004). Regeneration of Funaria hygrometrica in
half knop’s liquid culture medium. Abstracts (Papers appearing).
Panjab University Res. J. (Science). 54.

Chaudhary BL, Bhansali EVA (2002). Effect of different concentration of
Lantana camara extract on spore germination of Physcomitrium
japonicum. J. Indian Botanical Society 81: 357-359.

Chaudhary BL, Agarwal N (2002). Inhibitory effect of Lantana camara
extract on spore germination of Plagiochasma appendiculatum
Lehm and Lindenb. J. Indian Botanical Society 81: 309-312.

Choyal R, Sharma S (2011).Evaluation of Allelopathic effects of
Lantana camara(Linn) on regeneration of Pogonatum aloides in
culture media. Asian J. Plant Sci. Res. 1(3):41-48.

Choyal R, Sharma S (2011). Allelopathic Effects of Lantana camara
(Linn) on Regeneration in Funaria hygrometrica. Indian J.
Fundamental and Applied Life Sci. 1(3): 177-182.

Costa JGM, Rodrigues FFG, Sousa EO, Junior DMS, Campos AR,
Coutinho HDM, Lima SG (2010). Composition and larvicidal
activity of the essential oils of Lantana camara and Lantana
montevidensis. Chemistry of Natural Compounds 46:313-315.

Coutts-Smith AJ, Downey PO (2006). Impact of weeds on threatened
biodiversity in New South Wales. Technical series no. 11.
Cooperative Centre for Australian Weed Management, Adelaide:
98.

Cruz-Ortega R, Anaya AL, Hernandez-Bautista BE, Laguna- Hernandez
G (1998). Effect of allelochemical stress produced by Sicyos
deppei on seedling root ultrastructure of Phaseolus vulgaris and
Cucurbita ficifolia. J. Chem. Ecol 24:2039-2057.

Cruz-Ortega R, Romero- Romero T, Ayala-Cordero G, Anaya AL
(2004). Proteomic techniques for the study of allelopathic stress
produced by some Mexican plants on protein patterns of bean and
tomato roots. CRC Press: 271-287.

Cvikrova M, Hrubcova M, Eder J, Binarova P (1996). Changes in the
levels of endogenous phenolics, aromatic monoamines,
phenylalanine ammonia-lyase, peroxidase, and auxin oxidase
activities during initiation of alfalfa embryogenic and non
embryogenic calli. Plant Physiol. Biochem. 34:853-861.

Dawood MG, El -Awadi ME, El -Rokiek KG (2012). Physiological Impact
of Fenugreek, Guava and Lantana on the Growth and Some
Chemical Parameters of Sunflower Plants and Associated Weeds.
J. Ame. Sci. 8(6):166-174.

Dawood MG, Taie HAA (2009). Allelopathic potentiality of aqueous leaf
extract of lantana and eucalyptus on germination, yield and
chemical constituents of lupine seeds. J. Biological Chemistry
Environment Sci. 4: 167-185.

Department of Environment and Conservation (2006). Lantana camara
key threatening process declaration. NSW Scientific Committee-
final determination. Online at http://www. National parks.
nsw.gov.au/npws.nsf/content/lantana_ktp Access date February 2,
2007.

Ding J, Sun Y, Xiao CL, Shi K, Zhou YH, Yu JQ (2007). Physiological
basis of different allelopathic reactions of cucumber and finger
gourd plants to cinnamic acid. J. Experimental. Botany 227: 1-9.

Dua VK, Pandey AC, Dash AP (2010).Adulticidal activity of essential oil
of Lantana camara leaves against mosquitoes. Indian J. Med.
Res. 131:434-439.

Einhellig FA (1995). Mechanism of action of allelochemicals in
allelopathy. In Allelopathy: Organisms, Processes, and
Applications. Edited by Inderjit, Einhellig FA, Dakshini
KMM.Washington, DC: American Chemical Society 582: 96-116.

Einhellig FA, Rasmussen JA, Hejl AH, Souza IF (1993). Effects of root
exudate sorgoleone on photosynthesis. J. Chem. Ecol. 19: 369-
375.

Fensham RJ, Fairfax RJ, Cannell RJ (1994). The invasion of Lantana


http://www/

camara L. in Forty Mile Scrub National Park, north Queensland.
Australian J. Ecol. 19: 297-305.

Galindo JCC, Hernandez A, Dayan FE, Tellez MR, Macias FA, Paul
RN, Duke SO (1999). Dehydrozaluzanin C, a natural
sesquiterpenolide, causes rapid plasma membrane leakage.
Phytochemistry 52: 805-813.

Ganjewala D, Sam S, Khan HK (2009).Biochemical compositions and
antibacterial activities of Lantana camara plants with yellow, 5 Int.
J. Pharm. Ind. Res: 2 Lavender, Red and white flowers: European
Asian J. Biol. Sci. 3: 69-77.

Gantayet PK, Lenka KC, Padhy B (2011). Vegetative growth and yield
response of Niger (Guizotia abyssinica) to leaf- litter dust of
Lantana camara. The Bioscan. 6(2): 207-210.

Ghisalberti EL (2000). Lantana camara L. (Verbenaceae). Fitoterapia
71: 467-486.

Gopie-shkhanna V, Kannabiran K (2007). Larvicidal effect of
Hemidesmus indicus, Gymnema sylvestre, and Eclipta prostrata
against Culex quinquifaciatus mosquito larva. Afr. J.Biotechnol. 6:
307-311.

Hooker JD (1973). Flora of British India. Bishen Singh Mahendra Pal
Singh and Periodical Experts, Delhi.

Hossain MK, Alam NMD (2010). Allelopathic effects of Lantana camara
leaf extract on germination and growth behavior of some
agricultural and forest crops in Bangladesh. Pakistan J. of Weed
Sci. Res. 16(2):217-226.

Huang FK, Huang WK (2004). Constituents from the stems of L.camara
(. J. Chin. Med. 15:109-114.

Hussain F, Ghulam S, Sher Z, Ahmad B (2011). Allelopathy by Lantana
camara. Pakistan J. Botany 43(5): 2373-2378.

Johnson S (2007). Review of the declaration of Lantana species in
NEW South Wales. NSW DPI: 1-62.

Jonville MC, Kodja H, Humeau L, Fournel J, De Mol P, Cao M, Angenot
L, Frédérich M (2008). Screening of medicinal plants from Reunion
Island  for  antimalarial and cytotoxic activity. J.
Ethnopharmacology 120:382-386.

Kirimuhuzya C, Waako P, Joloba M, Odyek O (2009). The anti-
mycobacterial activity of Lantana camara a plant traditionally used
to treat symptoms of tuberculosis in South-western Uganda. Afr.
Health Sci. 9 (1): 40-45.

Kong CH, Wang P, Zhang CX, Zhang MX, HU F (2006). Herbicidal
potential of allelochemicals from Lantana camara against
Eichhornia crassipes and the alga Microcystis aeruginosa. Weed
Research. 46(4):290-295.

Kothari M, Chaudhary BL (2001). Allelopathic effects of Lantana camara
Linn. extract on spore germination of Asterella angusta steph- a
liverwort. Indian J. Exp. Biol. 39:1194-1198.

Kumar MS, Maneemegalai S (2008). Evaluation of larvicidal effect of
Lantana camara Linn against mosquito species Aedes aegypti and
Culex quinquefasciatus. Advances of Biol. Res. 2:39-43.

Kumarasamyraja D, Jeganathan NS, Manavalan R (2012).
Pharmacological review of Lantana camara .L review article. Int. J.
Pharm and Ind. Res 2:1-5.

Lamb D(1991). Forest regeneration research for reserve management:
some questions deserving answers. In: Tropical Rainforest
Research in Australia: Present status and future directions for the
Institute of Tropical Rainforest Studies. Eds. Goudberg N, Bonell M
and Benzaken. Institute of Tropical Rainforest Studies, Townsville,
Australia: 177-181.

Lehman ME, Blum U (1999). Evaluation of ferulic acid uptake as a
measurement of allelochemical dose: Effective concentration. J.
Chemical Ecol. 25: 2585-2600.

Lima SG (2010). Composition and larvicidal activity of the essential oils
of Lantana camara and Lantana montevidensis. Chemistry of
Natural Compounds. 46:313-315.

Mabberley DJ (1997). The Plant Book. Cambridge University Press:
858.

Mack RN, Simberloff D, Lonsdale WM, Evans H, Clout M, Bazzaz FA
(2000). Biotic invasions: Causes, epidemiology, global
consequences and control. Ecological Applications 10: 689—710.

Maharjan BL, Shrestha K, Basnyat S (2010). Botanical control of late
blight of potato. Nepal J.Sci.Technol.11: 37-40.

Maiti PP, Bhakat RK, Bhattacharjee A (2010). Evalution of Allelopathic
potential of an obnoxious weed using mung bean as a bioassay

Mishra 27

material. Int. J.Sci. Nature 1(2): 236-241.

Maiti PP, Bhakat RK, Bhattacharjee A (2008). Allelopathic effects of
Lantana camara on physicochemical parameters of Mimosa pudica
seeds. Allelopathy J. 22:59-68.

Mary Kensa V (2011). Studies on phytochemical screening and
antibacterial activities of Lantana Camara Linn. Plant science Feed
1(5):74 - 79.

Mato MC, Mendez J, Vazquez A (1994). Polyphenolic auxin protectors
in buds of juvenile and adult chestnut. Physiologia Plantarum. 91:
23-26.

Mayee R, Thosar A (2011). Evalution of Lantana camara for
antiurolithiatic and antioxidant activities in rats. Pharma. Clin. Res.
3:10-14.

Mishra A (2012). Phytotoxic effect of L.camara leaf, stem and root
aqueous extract on chlorophyll contents of P.hysterophorus in
seedling stage. Flora and Fauna. 18(2):138-143.

Mishra A (2012). Allelopathic interaction of L. camara leaf of extract on
growth of P. hysterophorus in seedling stage. International journal
of plant sciences. (In press).

Mishra A, Singh R (2009). Allelopathic effect of Lantana camara extract
of different parts on growth of Parthenium hysterophorus L. Flora
and Fauna 15(2): 264-266.

Mishra A, Singh R (2009). L.camara: An medicinal weed. Life Sciences
Bulletin 6 (3): 303-305

Mishra A, Singh R (2010). Comparative study of effect of Lantana
camara extract of different parts on seed germination of
Parthenium hysterophorus L. Int. J. Plant Sci. 5(1): 74-75.

Mostafa AA, Al-Rahmah AN, Abdel-Megeed A ( 2011). Evaluation of
some plant extracts for their antifungal and antiaflatoxigenic
activities. J. Med. Plants Res. 5 (17):4231-4238.

Muscolo A, Panuccio MR, Sidari M (2001). The effect of phenols on
respiratory enzymes in seed germination respiratory enzyme
activities during germination of Pinus laricio seeds treated with
phenols extracted from different forest soils. Plant Growth
Regulation 35: 31-35.

Nandi S, Dalal T (2012). Evaluation of allelopathic potential of Lantana
camara L. on seeds of Raphanus sativus L. and Spinacia oleracea
L. Plant Archives 12 (1): 459-462.

Oudhia P (2000). Allelopathic effect of some obnoxious weeds on
germination of Melilotus alba. Legume Research 22: 133-134.
Parsons WT, Cuthbertson EG (2001). Common lantana. In: Noxious
Weeds of Australia, 2" edition. CSIRO  Publishing, Melbourne:

627-634.

Penuelas J, Ribas-Carbo M, Giles L (1996). Effects of allelochemicals
on plant respiration and oxygen isotope fractionaton by the
alternative oxidase. J. Chemical Ecol. 22: 801-805.

Qasem JR (2006). Response of onion (Allium cepa L.) plants to
fertilizers, weed competition duration and planting times in the
central Jordan Valley. Weed Biology and Management 6 : 212-
220.

Qiaoying Z, Shaolin P, Yunchun Z. (2009). Allelopathic potential of
reproductive organs of exotic weed Lantana camara. Allelopathy J.
23(1): Online ISSN : 0973-5046.

Qiong HZ, Ning W, Fa LW, Ping HE (2006). Effect of L.camara leaf
extract on the activity of superoxide dismutase and accumulation
of H202 in water hyacinth leaf. J. plant Physiol. and molecular
Biol. 32(2):189-194.

Romero-Romero T, Anaya AL, Cruz-Ortega R ( 2002). Screening for the
effects of phytochemical variability on cytoplasmic protein
synthesis pattern of crop plants. J. Chemical Ecol. 28:601-613.

Sahid BI, Sugau BJ (1993). Allelopathic effect of Lantana camara and
Siam weed (Chromolaena odorata) on selected crops. Weed
Science 41(2): 303-308.

Saikia AK, Sahoo RK (2011).Chemical composition and Antibacterial
Activity of Essential oil of Lantana camara L. Middle — East
J.Scientific Res. 8 (3):602.

Sampietro RA  (2003). Allelopathy: Concept, characteristics,
Methodology of study and importance. www.cenargen.

embrapa.br/rec_gen/glossario.html.
Saxena KM (2000). Aqueous leachate of Lantana camara kills water
hyacinth. Journal of Chemical Ecology 26 (10): 2435-2447.
Shaukat SS, Siddiqui IA (2002). Allelopathic and antifungal potential of
Lantana camara root leachates in soil. Pakistan Journal of


http://www.cenargen/

28 Int. Res. J. Basic Clin. Stud.

Biological Science. 5:51-53.

Shaukat SS, Siddiqui IA, ZakiAli NI (2001). Biological and chemical
control of soilborne fungi and effect of these on growth of
mungbean. Pakistan Journal of Biological Science 4:1240-1243.

Sharma GP, Raghubanshi AS, Singh JS (2005b). Lantana invasion: an
overview. Weed Biological Management 5: 157-167.

Sharma GP, Singh JS, Raghubanshi AS (2005a). Plant invasions:
emerging trends and future implications. Current. Science 88:
726-734.

Sharma S, Mehta PK (2009a). Bioefficacy of plant extracts against
cabbage aphid. Research on Crops. 10:98-100.

Sharma GP, Raghubanshi AS (2006). Tree population structure,
regeneration and expected future composition at different levels of
Lantana camara L. invasion in the Vindhyan tropical dry deciduous
forest of India. Lyonia 11: 25-37.

Singh RM, Tiwari B, Sharma DK, Singh SP (2012). Comparative study
of chemical composition of Lantana Camara leaf, flower & fruit
essential oil. Int. J. Pharmaceutical and chemical Sci. 1(3): 546-
550.

Singh KP, Angiras NN (2005). Allelopathic effect of compost of lantana
on transplanted rice and associated weeds. Allelopathy Journal
15:325-326.

Sonibare OO, Effiong | (2008). Antibacterial activity and cytotoxicity of
essential oil of Lantana Camara L. leaves from Nigeria. Afr. J.
Biotechnol. 7 (15): 2618-2620.

Srivastava D, Singh P (2011). Antifungal potential of two common
weeds against plant pathogenic fungi- Alternaria sps. Asian J.
Exp. Biololical Science 2(3): 525-528. Asian J. Exp. Biol. Sci.
2(3)

Srivastava P, Kasoju N, Bora U, Chaturvedi R ( 2010). Accumulation of
betulinic, oleanolic, and ursolic acids in In vitro cell cultures of
Lantana camara L. and their significant cytotoxic effects on HelLa
cell lines. Biotechnology and Bioprocess Engineering 15:1038-
1046.

Stock DH, Wild CH (2002). The capacity of lantana (Lantana camara L.)
to displace native vegetation. Proceedings of the 13" Australian
Weeds Conference. Eds. H. Spafford-Jacob, J. Dodd and J.H.
Moore. September, Perth, Western Australia. 104-107.

Swarbrick JT, Wilson BW, Hannan-Jones MA (1998). Lantana camara.
Chp. 9 In, The Biology of Australian Weeds. Volume 2. Eds.
Panetta, FD; Groves, RH & Shepherd, RCH. Richardson,
Meredith,Victoria. 119-140.

Van Oosterhout E (2004). Lantana Control Manual. Current
Management and Control Options for Lantana (Lantana camara) in
Australia. Queensland Department of Natural Resources, Mines
and Energy. Brisbane: 88.

Vijay B, Jain BK (2010). Allelopathic effects of L. camara L. on in vitro
seed germination of Phaseolus mungo. Int. J. Plant Sci. 5(1): 43-
45.

Wahab A. (2004). Studies on the chemical constituents of Lantana
camara L. Thesis University of Karachi, Pakistan

Weir LT, Park WS, Vivanco JM (2004). Biochemical and physiological
mechanisms mediated by allelochemicals. Current opinion in plant
biology 7: 472-479.

Xavier FT, Arun RV (2007). Sensitivity pattern of bacterial pathogens on
the medicinal weed L.camara L. J. Plant Sci. 2(5): 579-582.

Yi Z, Zhang M, Ling B, Xu D, Ye J ( 2005). Inhibitory effects of Lantana
camara and its contained phenolic compounds in Eichhornia
crassipes growth. J. App. Ecol. 17: 1637-1640.

Zhou YH, YH JQ (2006). Allelochemicals and Photosynthesis. Nuria
Pedrol and Luis Gonzalez, (eds). Allelopathy: A physiological
process with ecological implications. Printed in the Netherlands.
Manuel J. Reigosa 127-139.

Zhung M, Ling B, Kong C, Liang G, Dong Y (2005). Allelopathic effect of
lantana (Lantana camera L) on Water hyacinth (Eichornea
crasspes. solum). Allelopathy J. 15: 125-130.

How to cite this article: Dr. Arpana Mishra (2015).
Allelopathic properties of Lantana camara. Int. Res.
J. Basic Clin. Stud. 3(1):13-28



