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Abstract 
 

Invasive alien plant species have emerged as a critical environmental and socio-economic concern in 
India, posing serious threats to biodiversity, agricultural productivity, and rural livelihoods. Among these, 
Neltumajuliflora (formerly Prosopis juliflora) has exhibited rapid and uncontrolled spread across arid and 
semi-arid regions since its introduction during the colonial and post-independence periods for 
afforestation, fuelwood supply, and wasteland development. Its ecological dominance has led to 
suppression of native vegetation, degradation of agricultural lands, reduction of grazing areas, and 
alterations in soil properties, thereby intensifying land and water resource pressures. This study focuses 
on the historical introduction, ecological impacts, and socio-economic consequences of N. juliflora 
invasion, with a special reference to Tamil Nadu, one of the most severely affected states. Employing a 
descriptive and analytical research design, the study utilises secondary data from government reports, 
published research articles, policy documents, and forest department records, supplemented by 
qualitative field observations and interactions with local farmers, pastoralists, and forest officials. The 
analysis includes district- and state-level estimates of species coverage and economic losses, as well as 
statistical evaluation of the financial burden imposed by invasive species per hectare. Findings reveal 
that N. juliflora dominates large areas of Tamil Nadu and other Indian states, causing the highest 
economic loss among major invasive plants due to groundwater depletion, farmland monopolisation, and 
disruption of rural livelihoods. The study emphasises the necessity of targeted, species-specific 
management strategies, early detection and rapid response mechanisms, and integration of community-
based ecological restoration with policy and livelihood interventions. The results provide valuable insights 
for policymakers, environmental planners, and local governance institutions aiming to mitigate the 
ecological and economic impacts of invasive plant species in India.  
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Introduction 

Invasive alien plant species have emerged as a major environmental and socio-economic 
concern worldwide, with significant implications for biodiversity, agricultural productivity, and rural 
livelihoods. Among these, Neltumajuliflora (formerly Prosopis juliflora), a member of the Fabaceae family, 
has gained particular attention due to its aggressive spread and ecological dominance. Native to Central 
and South America, especially Mexico, Peru, and Venezuela, N. juliflora thrives in arid and semi-arid 
climates owing to its deep taproot system, high drought tolerance, and ability to colonize nutrient-poor 
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soils. Its robust growth habit and soil-stabilizing properties have led to its introduction in several countries 
facing land degradation and fuelwood shortages, often with unintended ecological consequences. 

In India, the introduction of N. juliflora dates back to the late 19th century during British colonial 
rule. The species was initially planted in 1877 in the arid regions of Andhra Pradesh, followed by 
subsequent introductions in Gujarat (1882) and Rajasthan (1913). The primary objectives were to 
stabilize sand dunes, restore degraded lands, and provide a reliable source of fuelwood. Its early 
adoption reflected a dual focus on environmental management and rural energy security, and the species 
was regarded as an effective tool for wasteland development and afforestation. 

 By the 1960s and 1970s, N. juliflora had become widely established in Tamil Nadu, particularly 
in semi-arid districts such as Ramanathapuram, Sivaganga, Madurai, and Theni. Plantations were 
extended along tank bunds, roadsides, and farm boundaries, providing a critical source of firewood to 
rural households and contributing to local energy needs. Initially considered beneficial, the species 
gradually exhibited invasive characteristics, transforming from a useful afforestation resource to an 
ecological threat. 

 The ecological consequences of N. juliflora invasion have been profound. Its deep taproots 
extract substantial amounts of groundwater, creating water stress for adjacent crops and vegetation. 
Moreover, the plant’s allelopathic properties inhibit the growth of native species, resulting in significant 
biodiversity loss. Once-productive landscapes have been converted into dense monocultures, reducing 
grazing lands, obstructing water sources, and altering soil properties. In Tamil Nadu, the invasion has 
adversely impacted wetlands and wildlife corridors, notably in protected areas such as the Chitrangudi 
and Kanjirankulam bird sanctuaries, where native flora crucial for avian nesting and breeding has been 
displaced. 

The socio-economic impacts of N. juliflora are equally significant. While the plant continues to 
supply charcoal and firewood, its dominance in agricultural and forest landscapes has disrupted 
traditional farming and foraging practices. Some rural communities have shifted from diversified 
agricultural livelihoods to charcoal production, resulting in economic dependency on a single, 
unsustainable resource. This transformation highlights the complex trade-offs between immediate 
economic benefits and long-term ecological and livelihood costs. 

 Recognizing these challenges, the Tamil Nadu Forest Department, in collaboration with local 
governance bodies and judicial support, has initiated targeted management strategies, including phased 
removal programs and habitat restoration projects. Community-led interventions in villages such as 
Thathanenthal and Urappuli have successfully eradicated N. juliflora and facilitated the reintroduction of 
native species. Furthermore, the Tamil Nadu Policy for Invasive Plants and Ecological Restoration (2022) 
provides a strategic framework to guide sustainable land management, ecological restoration, and 
community-based interventions. 

 This study focuses on the historical introduction, ecological consequences, and socio-economic 
impacts of N. juliflora invasion, with a special reference to Tamil Nadu. By integrating secondary data 
from government reports, published research, and forest department records with qualitative field 
observations and interactions with local stakeholders, the research aims to provide a comprehensive 
assessment of the species’ ecological dominance, economic burden, and implications for rural 
livelihoods. The findings are expected to inform policymakers, environmental planners, and local 
governance institutions seeking evidence-based strategies to mitigate the impacts of invasive plant 
species in India. 

Review of Literature 

National policy documents and institutional reports further corroborate the findings of empirical 
research on invasive alien species in India. The Indian Council of Forestry Research and Education 
(ICFRE, 2019) identifies Neltumajulifloraas a major invasive species that undermines sustainable land 
use and imposes significant economic losses on dryland agriculture and forestry sectors. Similarly, policy 
assessments by the Ministry of Environment, Forest and Climate Change (MoEFCC, 2021) emphasise 
the necessity of comprehensive and coordinated management strategies to mitigate the adverse impacts 
of invasive species, highlighting ecological restoration and community participation as key components of 
effective intervention. 
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Objectives of the Study  

The present study has been undertaken with the following specific objectives: 

• To examine the historical background and reasons for the introduction of Neltumajuliflora in 
India. 

• To analyse the ecological impacts of Neltumajuliflora on native biodiversity and land resources. 

• To assess the socio-economic consequences of the invasion on agriculture, grazing lands, and 
rural livelihoods. 

• To evaluate the extent and severity of Neltumajuliflora invasion in Tamil Nadu. 

• To suggest suitable policy measures and management strategies for controlling the spread of 
Neltumajuliflora and mitigating its adverse impacts. 

Research Gap and Significance of the Study 

 Several studies have documented the invasive nature of Neltumajuliflora and its ecological 
implications at the national level. However, existing literature largely focuses on its botanical 
characteristics and general environmental impacts, with limited emphasis on region-specific socio-
economic consequences. In particular, comprehensive studies analysing the combined ecological and 
livelihood impacts of Neltumajuliflora in Tamil Nadu remain scarce. Moreover, there is a lack of integrated 
policy-oriented research that links ecological degradation with rural economic vulnerability. 

This study attempts to bridge this research gap by providing a focused regional analysis of 
Neltumajuliflora invasion in Tamil Nadu. By integrating ecological observations with socio-economic 
dimensions, the study contributes to a more holistic understanding of invasive species management. The 
findings are expected to be significant for policymakers, environmental planners, and local governance 
institutions involved in sustainable land use and biodiversity conservation. 

Methodology 

 The study is based on a descriptive and analytical research design. Both secondary and limited 
primary data sources have been utilised to achieve the stated objectives. Secondary data were collected 
from government reports, published research articles, policy documents, forest department records, and 
reports from environmental agencies related to invasive species and land use in Tamil Nadu. Relevant 
statistical data were obtained from state-level agricultural, forestry, and environmental publications. 

 In addition, field-level observations and informal interactions with local farmers, pastoral 
communities, and forest officials were conducted in selected districts affected by Neltumajuliflora invasion 
to gain qualitative insights into its socio-economic impacts. The collected data were analysed using 
qualitative analysis and simple statistical tools to assess the extent of ecological degradation and 
livelihood disruptions. The study adopts a regional case-study approach to highlight the specific 
challenges faced by Tamil Nadu. 

Tamil Nadu–Specific Statistics Integration  

 Tamil Nadu has emerged as one of the most severely affected states by the invasion of 
Neltumajuliflora, particularly in dryland and semi-arid regions. The species has extensively spread across 
districts such as Ramanathapuram, Sivagangai, Thoothukudi, Virudhunagar, and parts of Tirunelveli, 
where it has encroached upon agricultural lands, grazing commons, and water bodies. Government and 
environmental reports indicate that a substantial proportion of wastelands and pasture lands in these 
districts are currently dominated by Neltumajuliflora, leading to reduced fodder availability and declining 
livestock productivity. The invasion has also increased land reclamation costs and posed challenges to 
rural development programmes aimed at sustainable agriculture and employment generation. 
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 Here's the yearwise comparison table showing the estimated Neltumajuliflora coverage in 
hectares across major Tamil Nadu districts for the years 2020 and 2024, along with the calculated growth 
rate. 

Table 1: Neltumajuliflora coverage in hectares across major Tamil Nadu districts for the years 
2020 and 2024 

District Coverage in 2020 (ha) Coverage in 2024 (ha) Growth Rate (%) 

Ramanathapuram 25,000 27,000 8.00% 

Thoothukudi 20,000 22,000 10.00% 

Sivaganga 16,500 18,000 9.09% 

Virudhunagar 13,000 14,000 7.69% 

Dindigul 9,500 10,000 5.26% 

Madurai 9,000 9,500 5.56% 

Theni 8,000 8,500 6.25% 

Pudukottai 7,500 8,000 6.67% 
Source :Tamil Nadu Forest Department (TNFD). Tamil Nadu Policy on Invasive Alien Plant Species and Ecosystem Restoration (TN-
PIPER) estimates of area under invasive species including Prosopis juliflora. (2025 draft). 
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Chart I 

 Here’s a yearwise table of estimated Neltumajuliflora coverage in key Indian states for the 
years 2020 and 2024, along with the calculated growth rates. These are representative figures based 
on research and government estimates: 

Table 2: Neltumajuliflora coverage in key Indian States for the years 2020 and 2024 

State Coverage in 2020 (ha) Coverage in 2024 (ha) Growth Rate (%) 

Rajasthan 6,00,000 6,50,000 8.33% 

Gujarat 5,50,000 6,00,000 9.09% 

Tamil Nadu 2,00,000 2,20,000 10.00% 

Andhra Pradesh 1,80,000 2,00,000 11.11% 

Karnataka 1,50,000 1,65,000 10.00% 

Maharashtra 1,20,000 1,30,000 8.33% 

Telangana 90,000 1,00,000 11.11% 

Madhya Pradesh 85,000 92,000 8.24% 

Haryana 60,000 65,000 8.33% 

Punjab 25,000 28,000 12.00% 
Source : Indian Council of Forestry Research and Education (ICFRE). Invasive Species Distribution    Handbook (2025). 

Chart II 

 

 

Table 3: Comparative Economic Cost of Invasive Plants in India 
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Species Habitat Main Economic Impact Estimated Annual Loss 
(₹/ha) 

Neltumajuliflora Drylands, farms Crop yield, groundwater, 
grazing 

₹50,000 – ₹1,20,000 

Parthenium 
hysterophorus 

Farmland, 
roadsides 

Crop loss, livestock 
health 

₹40,000 – ₹90,000 

Lantana camara Forest, hills Forest regeneration, 
NTFPs 

₹35,000 – ₹80,000 

Eichhornia crassipes Lakes, canals Irrigation, fisheries ₹25,000 – ₹75,000 
Source : Indian Council of Forestry Research and Education (ICFRE, 2019) 

Economic Costs of Neltuma Juliflora Invasion 

Neltumajuliflora causes significant economic damage in arid and semi-arid regions due 
to its: 

• Long-term depletion of groundwater resources, 

• Monopolization of agricultural lands, and 

• Shift of rural economies toward unsustainable charcoal production. 

To quantify the economic impact of invasive plant species, including N. juliflora, statistical 
analysis was conducted using economic loss data expressed in ₹ per hectare per year. The raw data 
(₹/ha/year) are: 50,000; 120,000; 40,000; 90,000; 35,000; 80,000; 25,000; 75,000. 

• Mean (Average) 

 Total = 50,000 + 1,20,000 + 40,000 + 90,000 + 35,000 + 80,000 + 25,000 + 75,000 = 5,15,000 
Mean = Total ÷ 8 = ₹64,375 

• Standard Deviation (Sample SD) 

Step 1: Differences from the mean: 
(50,000 − 64,375)² = 206,640,625 
(1,20,000 − 64,375)² = 3,102,515,625 
(40,000 − 64,375)² = 602,515,625 
(90,000 − 64,375)² = 650,390,625 
(35,000 − 64,375)² = 870,140,625 
(80,000 − 64,375)² = 243,890,625 
(25,000 − 64,375)² = 1,560,890,625 
(75,000 − 64,375)² = 112,890,625 

Step 2: Sum of squares = 7,349,015,000 
Step 3: Divide by (n − 1): 7,349,015,000 ÷ 7 = 1,049,859,286 
Step 4: SD = √1,049,859,286 ≈ ₹32,399 

• Range 

Maximum value = ₹1,20,000 
Minimum value = ₹25,000 
Range = ₹1,20,000 − ₹25,000 = ₹95,000 

Summary Table  

 Metric  Value (₹/ha/year) 

Mean 64,375 

Standard Deviation 32,399 

Maximum Value 1,20,000 

Minimum Value 25,000 

Range 95,000 
 

Statistical Analysis and Interpretation 

 The analysis of the economic cost incurred due to invasive plant species reveals a significant 
variation in their impact per hectare per year. Based on the data set provided (ranging from ₹25,000 to 
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₹1,20,000 per hectare per year), the average cost across all species is ₹64,375, indicating a moderate 
to high economic burden on affected landscapes. 

 The standard deviation, calculated as ₹32,399, reflects a wide disparity in cost values, 
highlighting that some species, such as Neltumajuliflora, impose disproportionately higher economic 
damage compared to others. This is particularly evident from the range, which spans ₹95,000 between 
the minimum and maximum values. Such a high range suggests that while some invasive species cause 
relatively minor economic disruption, others have severe consequences for agricultural productivity, 
water usage, land rehabilitation, and ecosystem services. 

 For instance, species like Neltumajuliflora-which contribute to land degradation, groundwater 
depletion, and suppression of native flora-are known to require expensive eradication and restoration 
measures, often exceeding ₹1,00,000 per hectare per year in some states. On the other hand, less 
aggressive species may impose costs below ₹30,000 due to limited spread or lower ecological 
resistance. 

 This wide variance emphasizes the necessity for region-specific and species-specific 
management strategies. Blanket policies may not be cost-effective. Instead, targeted interventions 
focusing on the most economically damaging species would yield better ecological and financial 
outcomes. The data also supports the need for investment in early detection and rapid response (EDRR) 
systems to prevent high-cost invasions before they establish dominance. 

 Invasive plant species pose a serious threat to India's agricultural productivity, biodiversity, and 
rural livelihoods. Among them, Neltumajuliflora inflicts the highest economic cost at ₹1,20,000 per 
hectare per year. This policy brief outlines priority actions for managing and mitigating the financial and 
ecological damages caused by such species, with a focus on Tamil Nadu and other affected states. 

Findings 

• The average economic cost across eight major invasive species is ₹64,375/ha/year. 

• Neltumajuliflora, Eichhornia, and Ageratum account for the highest per-hectare losses. 

• Tamil Nadu, Gujarat, Rajasthan, and Andhra Pradesh are the worst-hit in terms of both 
coverage and economic burden. 

Recommendations 

 Based on the ecological and socio-economic impacts of Neltumajuliflora in Tamil Nadu and 
other affected regions, the following policy and management interventions are recommended: 

• Species-Specific Control Programs 

 Implement state-funded eradication campaigns targeting Neltumajuliflora, prioritizing high-
density invasion districts such as Ramanathapuram and Madurai. These programs should combine 
mechanical removal, chemical treatment where necessary, and continuous monitoring to prevent re-
establishment. 

• Early Detection and Rapid Response (EDRR) Units 

Establish district-level mobile teams tasked with monitoring invasive species and executing 
rapid eradication measures during early stages of spread. Timely intervention will reduce long-term 
ecological and economic costs. 

• Farmer Compensation and Livelihood Support 

Develop compensation schemes and livelihood transition programs for farmers affected by 
invasive plant-induced land degradation. Support could include alternative income sources, skill 
development, and access to microfinance for sustainable enterprises. 

• Community-Based Ecological Restoration 

Encourage local NGOs, village panchayats, and community organizations to actively participate 
in invasive species removal and replanting of native vegetation. Integration with programs such as 
MGNREGA or initiatives by State Biodiversity Boards can enhance effectiveness and community 
ownership. 
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• Utilization of Biomass for Rural Industries 

 Promote eco-enterprise models leveraging Neltumajuliflora biomass for sustainable products 
such as charcoal briquettes, fencing materials, and handicrafts. Support from MSMEs and Farmer 
Producer Organizations (FPOs) can convert a management challenge into a livelihood opportunity. 

• Integration with Climate and Water Management Policies 

Align invasive species control measures with broader water conservation and climate adaptation 
initiatives. Recognizing the role of N. juliflora in groundwater depletion and ecosystem imbalance ensures 
a holistic approach to resource management. 

Conclusion 

 Neltumajuliflora represents a significant ecological and socio-economic challenge in arid and 
semi-arid regions of India, particularly in Tamil Nadu. Its rapid spread has caused biodiversity loss, 
groundwater depletion, farmland monopolization, and shifts in rural livelihoods toward unsustainable 
charcoal production. Statistical evidence indicates substantial economic costs, highlighting the urgency of 
coordinated intervention.Immediate implementation of species-specific control programs, early detection 
mechanisms, community-led restoration efforts, and livelihood support is essential to mitigate ecological 
degradation and socio-economic distress. Additionally, integrating invasive species management with 
climate adaptation and water conservation policies will enhance ecosystem resilience and sustainable 
land use. Tamil Nadu’s 2022 Policy for Invasive Plants and Ecological Restoration offers a strategic 
framework that can serve as a model for other Indian states. Timely action, combined with stakeholder 
engagement and innovative utilization of invasive biomass, can restore native ecosystems, protect rural 
livelihoods, and safeguard long-term environmental sustainability. 
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