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Abstract: The allelopathic potential of  can be deleterious to native diversity and productivity of food crops. The present study Lantana camara
aimed to assess the allelopathic potential of on the germination and growth of  through bioassay method. Two pots  L. camara  Lactuca sativa
i.e., control (P ) and experimental (P ) were taken for microcosm studies with healthy and  invaded soil, respectively. There were 1 2 L. camara
differential germination percentage (P -80%, P -93.33%), germination potential (P 0.86, P 0.93), germination index (P 4.33, P 4.66), and 2 1 2- 1- 2- 1-

germination rate index (P 346.66, P 435.55). The allelochemicals from  adversely influenced the seed germination. However, the 2- 1- L. camara
growth parameters such as seedling height (32.35cm), root/shoot length (4.75cm/27.6cm), and seedling biomass (1.559g) were higher in L. 
sativa L. camara L. sativa. Thus,  exhibited stimulatory as inhibitory effects on . However, further studies are warranted for explicit elucidation of 
chemical ecology and allelopathic effects of .L. camara
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Chemical ecology can manifest remarkable impact on pattern 

and distribution of biodiversity (Rai and Singh 2020). The distribution 

and abundance of flora is determined by their allelopathic 

interactions with invasive alien plants (Enyew and Raja 2014, 

Vanlalruati and Rai 2022). Allelopathy is influenced by competition 

for resources and stress from disease, extreme temperatures, and 

herbicides (Ogunsanya et al 2018). These stresses often increase 

the production of allelochemicals and accentuate their actions to 

avoid competition in their environment (Ogunsanya et al 2018, Talhi 

et al 2020). Due to the production of allelochemicals into the 

rhizosphere of surrounding crop plants,  hindered Lantana camara

germination, growth, development, and metabolism of food crops 

(Qasem 2006).  interfere with native plants through L. camara

allelopathy and it is widely distributed in different parts of India (Craig 

et al 2011, Bhattacharya et al 2020). Further,   L. camara

demonstrates the ability to survive in a wide range of climates and 

soil types, demonstrating its broad ecological amplitude and strong 

allelopathy (Day et al 2003; Rai and Singh 2020). The success of 

Lantana in different environmental conditions could be due to its 

allelopathic effect on other plants which may impair native plants' 

vitality (Day et al 2003). Maiti et al (2008) reported that the lantana  

leaf leachates inhibited the seed germination, germination rate, seed 

viability, and seedling emergence capacity of  spp. Various  Mimosa

allelopathic compounds like salicylic acid, gentisic acid, coumarin, 

ferulic acid, p-hydroxybenzoic acid and 6-methyl coumarin were 

extracted from  (Yi et al 2006). Some other allelochemicals L. camara

identified in  which are cytotoxic in nature (Ma et al 2004)  L. camara

(Table 1). The allelopathic effect of  has been reported on  L. camara

many crops such as  ., (Ahmed et al 2007), Brassica juncea L Oryza 

sativa L Phaseolus radiatus. (Hossain and Alam 2010), and   

(Gantayet et al 2014). In addition, the extract of  has also L. camara

been observed to inhibit the seed germination and seedling growth of 

many species such as  (Saxena et al 2013), Salvinia molesta

Brassica campestris Ipomoea aquatica Sorghum bicolor Zea , ,  L. and 

mays (Veraplakorn 2017). Therefore this experiment is carried out in 

order to find out the effect of the allelochemicals present in  L. camara

on the germination process and seedling growth of the selected food 

crop ( ) using bioassay method. L. sativa

MATERIAL AND METHODS

The study was conducted in a greenhouse at Mizoram 

University, Tanhril, Mizoram, India, for 3 months duration (April-

June), 2021. Two pots were taken in which soil sample along with leaf 

litter was taken from the site invaded by . Another  soil L. camara 

sample was taken from a healthy forest soil and kept as control. A fast 

growing crop i.e.,  seed was selected and sown in both the L. sativa

pots.  is a fast growing food crop and is commonly grown in L. sativa

the Mizoram, therefore used as bioassay plant. Studies have also 

indicated that   is responsive to allelochemicals which may L. sativa

clearly visualize the bioassay results (Tadele 2014, Nasrollahi et al 

2018). The changes in the morphology of the plant were carefully 

examined at different time intervals. On the 59  day, when the plants th

was fully grown, two replicas from each pots were taken out.The 

plant height (root and shoot length) was measured.  The various 

parameters such as seedling heights (H), root Length and shoot 

length (RL & SL), biomass (b), germination percentage (GPe), 

germination potential (GPo). germination index (GI), germination 

rate index (GRI), vigor index (VI) were estimated (Singh et al 2014).

RESULTS AND DISCUSSION

In comparison to the control pot the germination parameters 

were higher in the experimental pot (Table 2). This indicates that the 



Compounds name Biological activity

β-pinene Inhibiting the seed germination, growth and antibacterial activity.

Camaric acid  Nematicidal activity

1,8-Cineole Inhibiting the growth of plant.

Cinnamic acid Inhibited the activity of plasma H+-ATPase, PPase and inhibit the process of seed germination.

Dipentene  Inhibiting the growth of plant. 

Geniposide Inhibited hepatoxicity and the DNA repair synthesis induced by aflatoxin B1 in rat primary hepatocytes.

Icterogenic acid Toxic to sheep, cattle, goats.

Lantadene A, B,C D Death of horses, cattle, sheep, goats and rabbits by failure of liver and other organs.

Lantanilic acid Nematicidal activity.

Lantanoside Antimicrobial and Nematicidal activity.

Linaroside  Antibacterial activity

Palmitic acid  Inhibiting the growth of vegetables

ρ-Coumaric acid suppress root-infecting fungi , root-knot nematode , inhibit the process of seed germination and inhibit the growth of 
morning glory

Ursolic acid Inhibitors of human leucocyte elastase,

Verbascoside Inhibitor of protein kinase and possesses antitumor activity.

Table 1. Allelochemical compounds present in all parts of Lantana camara

Source: Wahab 2004, Gopie-Shkhanna and Kannabiran 2007 

Parameters Experimental Control

Number of seed sownL. sativa 15 15

Number of seed germinate after 3 days 13 14

Number of seeds germinate after 7 days 12 14

Seedlings heights (H) 32.35 cm 26.4 cm

Root length (RL) (Mean) 4.75 cm 4.8 cm

Shoot length (SL) (Mean) 27.6 cm 21.6 cm

Seedling biomass (BM) (Mean) 1.559 g 0.893 g

Germination Percentage (GPe) 80 % 93.33%

Germination Potential (GPo) 0.86 0.93

Germination Index (GI) 4.33 4.66

Germination Rate Index (GRI) 346.66 435.55

Vigor Index (VI) 6.75 4.16

Table 2. Morphological characteristic of  Lactuca sativa
plants grown on  invaded soil Lantana camara
(experimental) and healthy soil (control)

seeds were less vital in the experimental soil, ascribed to allelopathic 

effects on the plants. Gindri et al (2020) also observed that  L. camara

resulted in disruption of cellular membrane and induced the 

formation of reactive oxygen forms which inhibited the germination of 

L. sativa L. camara. Zhang et al (2014) found that aqueous extract of  

leaves inhibited the seed germination of .  In comparison to L. sativa

the control, the seedling growth of the plants in the experimental pot 

developed longer roots and shoots which increased their biomass 

significantly and the experimental pot showed better vegetative 

growth than the control. This shows that the soil of experimental pot 

has favorable allelopathic effect on the plant by enhancing the fertility 

and soil moisture retention property (Sharma and Acharya 2000). 

This may be due to the fact that allelochemicals are responsible for 

the suppression of  might be present in deficient amount, L. sativa

which in fact enhance the growth of the bioassay plant. Tadele (2014) 

also observed that varying concentrations of lantana leaf extract 

encouraged the growth of food crops (e.g., maize roots and shoots 

and roots of finger millets), however decreased when present in very 

high concentrations. Negi and Kandpal (2003) found that lantana 

mulch or residue improves soil fertility owing to fast decomposition 

and nutrient release. Various bioassay studies also showed  

inhibitory effects exerted by aqueous extracts of lantana leaf at 

variable concentration levels (Bhattacharya et al 2020, Talhi et al 

2020). The sustainable management opportunities for lantana may 

be explored for its sustainable management, especially in 

biodiversity hotspots (Rai 2012, Rai and Singh 2015, Rai 2015, Rai 

and Kim 2020, Sakachep and Rai 2021a, b, Vanlalruati and Rai 

2021, Rai 2022). In nutshell, plants generally have a stimulatory 

allelopathic effect on crops at low concentrations of allelochemicals, 

whereas large or excess amounts can restrict the life cycle i.e., 

growth and germination of surrounding plants (El-Kenany and El-

Darier 2013).

CONCLUSION

L. camara showed both positive and negative allelopathic effect 

on The Lantana showed negative effect on germination of L. sativa. L. 

sativa by inhibiting the germination process, however, demonstrated 

positive response on the other growth parameters of the food crop. 

Thus, low concentrations of allelochemicals in the soil can be 

beneficial to crop growth, however may be detrimental in higher 

concentrations. However, further studies are warranted for explicit 

elucidation of chemical ecology and allelopathic effects of .L. camara
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