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Abstract: Invasive alien plants introduced in novel ecosystem either accidentally or intentionally can perturb the diversity of native plants and 
concomitantly influence the soil nutrient dynamics. The present study aimed to investigate the impact of the invasive alien plants (IAPs) on the 
native vegetation diversity and the soil in forestry/agro-forestry ecosystems of Hailakandi District, Assam. This region is of extreme ecological 
relevance as it underlies in an Indo Burma hotspot region. In this study, an ecological investigation is performed along disturbance gradient to 
emphasise the plant-plant and plant-soil interrelationship. A total of 68 plant species were recorded in vegetation analysis during the ecological 
assessment of IAPs. The similarity index in herbs and the shrubs layer were 0.56 and 0.46, respectively. Meanwhile in soil analysis, the soil 
organic carbon (SOC) and the soil organic matter (SOM) were noted higher in the moderately disturbed site, when compared with the 
disturbed site. The study further observed that land use change significantly influences and plays a crucial role for the landscape spread of 
IAPs. Also, they alter native vegetation composition and cause depletion in SOC and SOM. This plant invasion ecology studies therefore 
predicted that land use changes increased pressure on the natural ecosystems, especially during the monsoon season. 
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In current Anthropocene era, biological invasion is 

among most severe ecological threat and widely considered 

as key challenge for biodiversity conservation. In Indian 

biodiversity perspective, 40% of flora is identified as aliens 

(Rai 2012, Iyer et al 2019). Invasive alien plants (IAPs) are 

well adapted to diverse ecosystem due to the fast growth, 

adapted life cycle events, hardiness, and quick rates of 

reproduction (Sekar 2012, Kopelson 2014, Rai and Singh 

2021). Their landscape spread is particularly devastating to 

forest ecosystem by forming a dense monoculture ground 

cover, thereby, suppressive to native and endemic 

forestry/agro-forestry vegetation (Zhang et al 2019).

Indian subcontinent with four global biodiversity 

hotspots is rich and importantly among these three i.e., the 

Western Ghats, Himalayas, and the Indo-Burma importantly 

accounts for 11% of the world's plant diversity (Rai 2015, Iyer 

et al 2019). In this aspect, Indo-Burma hotspot is comprised 

with rich diversity of ethno-medicinal plants linked with 

human health (Rai and Lalramnghinghlova 2011a, b). The 

impact of the IAPs are not only limited to the habitat 

destruction of native plants. Rather, their adverse effects 

extend to soil process (Ehrenfeld 2003, Rai 2021), as IAPs 

trigger the changes in biogeochemical cycling and soil 

nutrient dynamics (Rai 2013, Bjeckner et al 2007, Rai and 

Singh 2020). Interestingly, these alterations in soil attributes 

can vary across different seasons. In this respect, the effects 

of IAPs on Soil Carbon (SC) storage and sequestration are of 

major concern (Peltzer et al 2010) as soils are the largest 

terrestrial organic carbon pool (Rai 2009, Craig et al 2015). In 

this aspect, widespread changes in atmospheric carbon 

dioxide (CO ) concentrations induced due to the plants 2

invasions could have important climate change implications 

(Rai 2018, Rai and Singh 2020). The plants diversity and or 

the distribution may lead to changes in the soil C and due to 

which the Net Primary Productivity (NPP) also get affected 

(Raizada et al 2008). The fragmentation of forest ecosystem 

due to IAPs impacts the soil C-content by influencing the NPP 

in the invaded areas (Williamson and Fitter 1996, Raizada et 

al 2008).

Anthropogenic disturbances can remarkably 

exacerbate the problem of IAPs spread. For example, 

Honnay et al (1999) determined that the forest disturbances 

boost the IAPs diversity. Likewise, the age old traditional 

practice of unregulated shifting cultivation can also perturb 

the soil quality and environmental sustainability (Rai 2009, 

2017). Therefore, the human interferences play the vital role 

in conversion of intact forest ecosystem into disturbed 

fragmented ecosystem, thereby making the site ripe for the 

arrival of IAPs. In this sense, Mukaromah and Imron (2018) 

concluded that there is luxuriant growth of the IAPs at the 


