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Executive Summary 
 

1)    Prosopis juliflora is an invasive, drought resistant, evergreen fast growing pheratophyte widely distributed in 

India and also in arid and semi-arid tropical countries. It is a highly valued wood source for rural people in India. 

The P. juliflora is believed one of the worst invaders affecting natural and man-made ecosystems and its local 

biodiversity in Tamil Nadu. In this context, this study was conducted aimed to assess the distribution patterns of P. 

juliflora and its impacts in three different agro-climatic zones of Tamil Nadu. 

 

2)    In 1959, Prosopis juliflora was introduced in Tamil Nadu to meet the fuelwood requirements of the rural poor 

people and to re-vegetate the degraded lands but it spread at faster and occupied almost all agro-zones of Tamil 

Nadu. In India, P. juliflora was considered as one of the worst invaders in the country affecting natural ecosystems 

and local biodiversity. In order to eradicate this species from natural forests, preparation of a restoration plan is 

desirable with knowledge on ecology and impacts of P. juliflora in Tamil Nadu. Keeping this in view, Wildlife Institute 

of India with support of Tamil Nadu Forest Department assessed the extent and abundance of P. juliflora in forest, 

common and fallow land of Tamil Nadu. Initially, the study was started in the southern zone of Tamil Nadu and 

later in other agro-climatic zones of Tamil Nadu (i.e. Cauvery delta zone (Nagapattinam district), Southern zone 

(Ramanathapuram district) and Western zone (Sathiyamangalam Tiger Reserve, Erode district). 

 

3)    Totally ninety transects were laid randomly in three agro-climatic zones of Tamil Nadu. Each transect of 2 km 

length, it had six 15 m radius plots at equal distance of 400 m to quantify the environmental parameters such as 

vegetation structure and composition, cover percentage of grass,  native herbs, weeds, animal pellet and bird 

abundance, etc., was recorded by using standard methods on the same transect. Influence and impact of Prosopis 

juliflora and its and socio-economic status were assessed by using a questionnaire survey in entire taluks of three 

agro-climatic zones.  

 

4)    The results revealed that occupancy of Prosopis juliflora was more in the southern zone compared to the other 

two zones. Southern zone occupies 79.4% of Prosopis juliflora invaded in this region than western zone (46%), 

and in Cauvery delta zone (32%). Density (F = 34.35, P < 0.05) and frequency occurrence (%) of P. juliflora were 

also higher in the southern zone followed by western zone and Cauvery delta zone. The richness and native 

biodiversity of plants and related herbs, shrubs were highly ruined in southern zone followed by Cauvery delta and 

western zone. The highest extent of Prosopis was observed in the entire seven taluks of the Ramanathapuram 

district (southern zone) compare to the Nagapattinam taluks (Cauvery delta zone) and Sathyamangalam Tiger 

Reserve ranges (western zone). Except Prosopis juliflora and Lantana camara; Parthenium hysterophorus and 
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Chromolaena odorata caused huge smash up to the native ecosystems in some ranges of Sathyamangalam Tiger 

Reserves.  

 

5)    In Ramanathapuram district, the abundances of herbs such as Tephrosia purpurea, Crotons sparsiflorus, and 

Cleome viscosa were significantly lesser in P. juliflora invaded plots as compared to the non-invaded plots. Relative 

abundance of birds such as Pavo cristatus, Conturnix conturnix and Acridotheres tristis were positively correlated 

with P. juliflora abundance in Ramanathapuram taluks. The western zone where the habitat dominated by P. 

juliflora was observed with low abundances of wild ungulates.  

 

6)    Driest environment settings of southern zone favored more P. juliflora than other two agro-climatic zones that 

are comparatively wet.  

 

7)    The study found that the impact of Prosopis in the forested landscapes of Tamil Nadu, especially in 

Sathyamangalam Tiger Reserve seemed to be adversely affecting the distribution of native biodiversity. 

 

8)    Dry zone of Tamil Nadu i.e. at Ramanathapuram the groundwater level-soil moisture conditions, humidity and 

temperature under the canopy cover were better in the habitats dominated by P. juliflora but in the forested 

landscapes such as in the Sathyamangalam TR, these environmental factors were comparatively lesser than other 

habitats of the zone. It reveals that P. juliflora in the forested landscape is not good for natural environmental 

settings as well as the biodiversity of the region. 

 

9)    In all zones that were studied in Tamil Nadu, the P. juliflora was observed to be allelopathic that discouraging 

other plants from growing around them and seems to be toxic to other biotas in ways that allow the invasives to 

monopolize the space, sunlight, and nutrients at the exclusion of other species. Plant diversity was observed 

significantly low at P. juliflora dominated habitats than other habitats of Tamil Nadu including in the 

Ramanathapuram District. In the native habitats of P. juliflora, the other species have developed a mechanism to 

counter the allelopathy of P. juliflora, but such defense seems to be not available to several native plants of Tamil 

Nadu. 

 

10)    The study could not find any significant impact of Prosopis juliflora and Lantana camara on the productivity 

of agricultural crops grown adjacent to the dense growth of Prosopis juliflora and Lantana camara on the bund or 

as a pure stand.  

 

11)    Prosopis juliflora, which is adapted to survive and thrive in diverse environments including very harsh dry 

environments, was a major boon for impoverished people subsisting in the Ramanathapuram District as it provides 
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them with badly needed valuable provisional services; fuelwood, charcoal, animal feed, constructional materials, 

reclamation of degraded soil, etc, but the Prosopis juliflora  was observed to be adversely affecting both 

environments as well as native biodiversity  in other zones of Tamil Nadu. 

12)  It was found that wetlands in the arid region are highly susceptible to Prosopis invasion and these 

wetlands were once used by migratory birds in large numbers but not nowadays that is might be due to high 

abundances of invasive species.  

13)  Although, alien invasive species such as P. juliflora and L. camara are adversely affecting the native 

biodiversity especially in the Western Zone and Cauvery Delta but it has livelihood values in the Southern Zone 

especially Ramanathpuram and adjoining districts of Tamil Nadu. 

14)  The study also found that the available nitrogen, phosphorus and organic carbon in the soil were high 

in highly invaded areas compared to less or non-invaded sites especially in the Southern Zone.  

 

15)  Economic analyses also revealed that the benefits of the P. juliflora invasion in the southern zone are 

higher than the costs. However, some aspects such as increased risk of water table and long-term ecological 

changes were not examined, thus making the total economic valuation incomplete.  

 

16)  P. juliflora and L. camara spread can be halted by actions such as clear cutting/up-rooting followed by 

burning of the stump of P. juliflora and keeping up-side down of stump of L. camara. Alternatively, ways can be 

found to utilize the existing stands of P. juliflora so that frequent harvesting can exert a check on its expansion in 

the non-forested landscape. Minimum, 10 years of weed management plan should be made mandatory of all 

Management Plans of all Protected Areas and other reserve forests of Tamil Nadu to successfully halt the 

expansion of these invasive species so that the native biodiversity are conserved. 

 

12)    The study concludes that complete eradicaton of P. juliflora and L. camara is inevitable in the forested 

landscapes and Proteccted Areas of Tamil Nadu. However, the study recommend that sustainable management 

and control of P. juliflora  may be a better solution than eradication in the Southern Zone. 

.  
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1. INTRODUCTION 

 

Invasive alien plants dominate the native ecosystems and are threat to ecosystem services (Levine et al. 

2003). It simultaneously provides the benefits and may cause negative impacts to the native ecosystems 

(Sala et al. 2006; McNeely et al. 2011). It have influence on natural resources of several ecosystems with 

high economic and other ecological values, and they alter the structure and function of ecosystems (Le 

Maitre et al. 2000; Richardson and van Wilgen, 2004; van Wilgen et al. 2008 and Milton et al. 2003). But 

there were no many other reports on the influence of invasive species on native biodiversity. This is 

because the impact of invasive species on native species is a complex event. It depends on the nature 

and origin of the invasive species, the environment or the habitat to which it is incorporated, its 

relationship with native species and other factors like global warming (McGinley, 2007). However, from 

the available reports it is inferred as the invasion of non-indigenous species becomes one of the major 

threats to biodiversity (Wilcove et al. 1998 and Mack et al. 2000). The invasive species have influence 

on community composition, abundance and species cover of native vegetation through complex 

interactions and combination of effects. They affect herbaceous vegetation through shading effect, 

exerting competition for utilizing available resources and moisture, hindering their growth by producing 

allele-chemicals.  

 

 Deforestation, desertification and fuel wood shortages in the late 1970’s and early 1980’s 

encouraged a wave of projects that introduced Prosopis and other hardy tree species across the world 

(Masakha and Wegulo, 2015). The species of Prosopis is found as an invasive weed in Ethiopia, Kenya, 

Sudan, Eritrea, Iraq, Pakistan, India, Australia, South Africa, the Caribbean islands, the Atlantic islands, 

Bolivia, Brazil, the Dominican Republic, El Salvador, Nicaragua, the United States and Uruguay (Iqbal 

and Shafiq, 1997; Pasiecznik et al. 2001; Bokrezion, 2008). Intercontinental introduction of Prosopis 

species have occurred over the several centuries. The first report were appeared for the introduction of 

Prosopis species from Americas to Senegal in the year of 1822, and to Australia, Hawaii, India, 

Philippines, South Africa, Sri Lanka and Sudan in the late 1800s and early 1900s (Pasiecznik et al. 2001).  

The genus of Prosopis explained by Burkart (1976), consist 44 species, it have been described and still 

much over confusion of genus in taxonomy (Morgan et al. 2017; Paesiecznik et al. 2001). They have 

been introduced globally and have been naturalized or invasive in many places (Rajmenek and 

Richardson, 2013). Numerous Prosopis genera are recognised as a major invader across the several 

parts of the world (Paesiecznik et al. 2001; Brown et al. 2004). The term ‘Prosopis’ is listed as one of the 
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20 weeds of national significance in Australia and taxa in the genus are declared as major invasive 

species in Ethiopia, India, Kenya and South Africa, and Sudan is advocating for its eradication (FAO 

2006; Australian Weeds Committee, 2012; Low, 2012; van Wilgen et al. 2012). After, Felker (2005), 

reported that there are 45 recognized Prosopis species found to be an invasive in world, from among 

them Prosopis glandulosa, P. velutina, P. juliflora and P. pallida are reported to be generally problematic. 

 

 Most of the Prosopis introductions were intentional, or introductions through cross border 

between neighbouring countries accidentally. The genus of Prosopis was introduced for many reasons: 

to provide fodder and shade in the arid areas of South Africa and Australia; for dune stabilization, 

afforestation and fuel wood supply in Sudan; for live fencing in Malawi; initially to rehabilitate old quarries 

and later for afforestation and the provision of fuel wood and fodder in Kenya; for fuel wood production 

and rehabilitating degraded soil in India; for local greening, ornamental cultivation and soil stabilization in 

many Middle Eastern countries; and for vegetation trials in Spain (Zimmermann, 1991; Ghazanfar, 1996; 

Pasiecznik et al. 2001; Choge et al. 2002; Chikuni et al. 2004; Elfadl and Luukkanen, 2006; van Klinken 

et al. 2006 and Laxen, 2007).  Prosopis was possibly first introduced unintentionally into Botswana, 

Nigeria and Yemen through livestock trading with neighbouring countries (Pasiecznik et al. 2001; Geesing 

et al. 2004).  

 

 There are many factors that make many Prosopis species as successful invaders; it includes the 

production of large numbers of seeds that remains viable for decades, rapid growth rates, an ability to 

grow after damage (Felker, 1979; Shiferaw et al. 2004), root systems that allow Prosopis to efficiently 

utilize both surface and ground water, the depth more than 50 m (Nilsen et al. 1983; Dzikiti et al. 2013), 

and allelopathic and alleleo chemical effects on other plant species (Elfadi and Luukkanen, 2006). 

Several species of Prosopis can withstand the climatic extremes such as very high temperatures and low 

rain fall conditions, and they are not limited by alkaline, saline or unfertile soils (Pasiecznik et al. 2001; 

Shiferaw et al. 2004). Prosopis invasions can generate the social, ecological and economic benefits as 

well as harmful (Chikuni et al. 2004; Geesing et al. 2004; Wise et al. 2012). This leads to controversial 

issues surrounding the genus (Richardson, 1998; van Wilgen and Richardson, 2014). Some supporters 

promote it as a wonder plant, while others call for its eradication or contrast its positive or negative 

aspects, ex. Boon or Bane? (Tiwari, 1999), Pest or providence, weed or wonder tree? (Pasiecznik, 1999) 

Invasive weed or valuable forest resource? (Pasiecznik, 2002). Contrasting in this views, contradictory 

perceptions and is an unclear.   
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 In India, Prosopis juliflora (Sw.) DC is one among the woody plants introduced for fuel wood, 

fodder, shade, livestock hedges, stabilizing sand dunes and soil reclamation (Sawal et al. 2014). Prosopis 

juliflora is considered one of the poor man’s fuel wood, because of its fast growing nature, fuel wood 

capable of growing in wide range of soils (Basavaraja et al. 2007). It is Phreatophyte (A Phreatophyte is 

a deep-rooted plant that obtains a significant portion of the water that it needs from the Phreatic zone), 

evergreen fast growing, drought resistant widely distributed not only in India, but also in other arid and 

semi arid tropical countries and sub-tropical regions of the world (Fig. 1). Prosopis is a thorny, deciduous, 

large crowned and deep rooted bush or tree which grows up to 10 m height or more, depending on the 

variety and climatic conditions. P. juliflora has survived where other tree species have failed and in many 

cases become a major nuisance. P. juliflora continues to invade millions of hectares of rangeland in South 

Africa, East Africa, Australia and coastal Asia (Pasiecznik et. al. 2001). In 2004 it was rated one of the 

world’s top 100 least wanted species (IUCN, 2004). 

 

There are several studies revels that the loss if biodiversity due to Prosopis juliflora invasion, in 

all parts of the world (Cloves et al. 2014; Schactschneider and February, 2013; Samuel et al. 2012). In 

invaded region P. juliflora suppress the growth of grasses under its canopy and the cause for the loss of 

biodiversity (Niguse and Amare, 2016). In India species richness was estimated to reduce by 63% under 

P. juliflora invaded canopy compared to the open lands (Kaur et al. 2012). Kahi and Ngugi (2009), also 

reported that herbaceous plant species was less than 27% compared to the open areas, it also pointed 

out by Samuel (2009), an increase the level of Prosopis invasion caused to rapid decline population and 

diversity of native species in the invaded ecosystems. Similarly, invasion reduced the total biodiversity of 

the arid and semi arid regions, by reducing their abundance, distribution and ecosystem functioning in 

rangeland of Prosopis (Berhanu and Tesfaye, 2006).  

 

Prosopis invasion have several negative impact on social, ecological and economic (Shackleton 

et al. 2014). It alters the ecosystem services includes water supply, hydrological functioning, herbivores 

gazing potential and soil quality (DeLoach, 1984; Bedunah and Sosebee, 1986; Archer, 1989; Le Maitre 

et al. 2000; van Klinken et al. 2006; Ndhlovu et al. 2011; Nie et al. 2012; Dzikiti et al. 2013). In Africa 

Prosopis invasion are leading causes of unfavourable impacts on local community structure and 

functioning and increases their vulnerability. It includes potential loss of land rights for local live stock 

herders, and conflict over limited natural communities (Centre for Sustainable Development Initiatives, 

2009; Djoudi et al. 2011; Stark et al. 2011). In USA invasive weedy Prosopis genera are estimated to 
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cause a loss of US$200–500 million per annum to the livestock industry (DeLoach, 1984). And South 

Africa, costs of managing Prosopis invasions are substantial, averaging $35.5 million per annum (van 

Wilgen et al. 2012).  

 

 

Fig. 1 Distribution status, diverse species of Prosopis in arid, semi-arid and tropical countries of earth 
(Source: Pasiecznik et al. 2001). 

 

 Currently species of Prosopis juliflora was occurring as invasive weed in several African and 

Asian countries including India. There was a big history behind the introduction of Prosopis juliflora in 

India, Prosopis first introduced into the Indian sub-continent to Sindh province (Pakistan) in 1877 from 

South America, and later on it was introduced into many dry regions of India (Muthana and Arora, 1983). 

Reddy, (1978) provides the most compelling account of the request for P. juliflora seed made by Lt. Col. 

R.H. Bedome (Conservator of Forests of Northern Circle, Madras Presidency) to the Secretary of the 

Revenue Department of Madras in 1876. And Conservator of Forest, Madras Presidency (1876), 

suggested that the introduction of these trees as fuel plantations in the dry districts of Cudappa (Andra 

Pradesh) by acquiring seeds from the British Consuls at Galveston and San Francisco. The Jamaican 

origin of P. juliflora seeds were sown in 1877 and out planted in 1878 (Reddy, 1978). This may have been 

the origin of Prosopis in India. Raizada and Chaerji (1954), state that the first introductions were of 

Mexican origin in 1877, with two supplies of seed received through the India office of Kew Gardens, UK 
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in 1878. Whichever account is preferred, P. juliflora was certainly widespread throughout India, Pakistan 

and Sri Lanka by the turn of the twentieth century. 

 

 In Tamil Nadu Prosopis juliflora were introduced in 1959, to overcome fuel shortage 

(Sakthivadivel, 2016) and it used for shade, timber, forage, food and medicine (Hunde and Thulin, 1989). 

As a result P. juliflora called as Seemai Karuvalum in Tamil. Naturally regenerated P. juliflora stands 

cause severe threats to the fertile landscape and agricultural lands and watersheds (Kathiresan, 2006), 

and its predominately distributed entire southern dry districts of Tamil Nadu and it gradually started 

invading cultivable fertile lands and irrigation tanks in early 1960’s. During continuous drought period in 

the southern districts of Tamil Nadu, P. juliflora invasion became very severe and established strongly. 

The P. juliflora wood has high calorific value of 4200-4800 kcal kg-1 (Wright, 2010).  It is described as 

wooden anthracite due to its slow and even burning capacity without smoke (Duke, 1983). The local 

people use the wood for cooking even when it is fresh. In general, from one kg biomass of P. julifora 2.5 

m3 gases could be generated which can provide 3000 kcal of thermal energy (Rao and Vasanthi, 1986).   

 

Ecology of Prosopis juliflora 

The ecology of P. juliflora was studied for more than 40 years (Chinnimani, 1992). It is a pioneer species 

with rapid colonizing tendency. It thrives well in regions with 50-1200 mm rainfall and temperature up to 

48°C. It is adapted to grow in all types of soils including acid and alkaline soil with wide range of moisture 

conditions. It tolerates strongly in saline soils and seasonal water logging. It is highly drought resistant.  

It survives well at places 1200 m above sea level and in places where other trees fails to grow, but cannot 

grow in frost prone areas. More than forte four recognized species of the genus Prosopis, which have 

been identified and listed by Burkhart (1976). All Prosopis species are able to survive low annual rainfall 

and very lengthy dry periods (Pasiecznik et al. 2001). Prosopis has a lesser competition and greater 

security (from grazers/predators) than in its native habitats (Abbasi  and Nipaney, 1986; Ganesh et al. 

2005; Walter, 2011). P. juliflora pods have nutrient poor embryos with nutrient rich seed coats. It was 

suggested that leaching of nutrients from the seed coat aids seedling establishment by assisting rapid 

growth of the embryo following germination and the creation of a favourable micro environmental 

conditions (El-Sharkawi et al. 1997).  
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It has following important characters:  

1. They are very hardy, tolerating wide range of temperature, water, soil and atmospheric 

humidity 

2. They grow vegetatively and/or through seeds, and it produces huge numbers of seeds with 

efficient dispersal mechanisms, high germination success in invaded regions. 

3. They have fast growing ability, dormant of seeds and attractive taste of pods for many live 

stocks, seed maintaining viability in the live stock and wild animals droppings, it resistance 

to browsing and high ability of re-growth (Shiferaw et al. 2004).  

4. They are highly allelopathic in nature, and it produces certain alleleo chemicals to discourage 

the nearby plants, which grows around them.  

5. It used high water efficiency (Felker et al. 1983), contribute to its invasion. Based on this 

character and ecology, Prosopis juliflora has become the invasive species in India. 

 

Nutrient dynamics and allelopathic effects of Prosopis juliflora 

Nutrient dynamic studies are essential to understand the ecological status and functioning of an invade 

ecosystems of Prosopis juliflora. Nutrient cycling or turnover is mainly regulated by arboreal vegetation 

in an ecosystem. Invasive tree species bring series of changes in ecological and soil physico-chemical 

characters in invaded region. The nature of changes brought by them depends on their type, rooting 

pattern and quantity of litter fall. The studies conducted by Nair (1987) in different parts of the world 

showed that the effect of trees on soil properties varies from region to region and the magnitudes of 

beneficial and adverse effects mediated by them depend on site specific features.  

 

The earlier studies on plant soil interactions suggest that an exotic invasive species has the 

capacity to change many components of bio-geochemical cycles in an ecosystem. The effect of woody 

invasive species is different from herbaceous invasive species (Simmons et al. 2007). However the 

introduction of new species alters nutrient dynamics by altering physical properties of soil (Boettcher and 

Kalisz, 1989; Finzi et al. 1998; Kelly et al. 1998). Soil physical and chemical properties changed during 

the course of sequence and the effects of plants on these changes dominate particularly during the 

primary succession. Prosopis positively affect soil physic-chemical properties in various ecosystems 

ranging from deserts, shrub lands to agro-forestry systems (Schade and Hobbie, 2005; Wick and Tiessen, 

2008; Yadav et al. 2008; Perroni-Ventura et al. 2010). In addition, other factors such as climatic conditions 

(precipitation and air temperature), land management practices, soil texture, age of the trees and agro-

forestry composition, might affect soil physicochemical properties as well. Therefore, research findings 
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cannot be generalized for all sites with different plant diversities, soil managements and climates (Schade 

and Hobbie, 2005; Kahi et al. 2009; Reis et al. 2009).  

 

Prosopis invaded ecosystem had greater C and N stocks than native ecosystem (Vitousek and 

Walker, 1989; Hibbard et al. 2001). The reports of Ehrenfeld et al. (2001) stated that soils in the sites with 

invasive plants have higher rates of nitrogen mineralization and nitrification which suggests that plant 

invasion have positive feedback to further invasion. However, other reports on plant invasion stated that 

plant invasion has negative effects on C and N cycles. C loss was observed in grassland ecosystem 

invaded by woody plants (Jackson et al. 2002). The soil N stock decreased with an invasion of grass into 

dry tropical forests (Johnson and Wedin, 1997). The invasive P. juliflora is not an exemption. There are 

reports states that P. juliflora had soil ameliorating property. It improves soil fertility through efficient 

cycling of nutrients (Aggarwal, 1998; Singh, 1998). On the other hand there are other reports revealed 

that P. juliflora causes substratum degradation and cause loss of potassium in waterlogged environment 

and increase sodium, potassium and salt concentrations of soils in dry conditions (Sharma, 1993). P. 

juliflora effectively make better than that of soil affected by salt to increasing the available N, P, and K in 

Central dry zone of Karnataka with sodic soil (Basavaraja et al. 2007). In saline soils, the roots of P. 

juliflora absorb salts from the soil and retained them in stem. On decomposition, the litter releases 

nutrients and aid in soil reclamation (Kanzaria and Varshney, 1998). Similarly large amount of nutrient 

release was recorded in coastal ecosystem. Ahmed (1991), reported that P. juliflora returns more to the 

soil after ten years of growth through litter decomposition and help in soil fertility restoration. Hence it has 

both positive and negative influence on nutrient cycling the study was to understand site and influence of 

P .juliflora in nutrient cycling and soil properties. 

 

 Prosopis juliflora is the only exotic species capable pH growing on a wide variety of soils and 

climatic conditions. It is able to grow satisfactorily without alterations up to pH 9 in soil. It known to inhibit 

the germination of seeds/ seedlings of other species of plants the lie in its nearby (Muturi et al. 2017; 

Shaik and Mehar, 2015). Prosopis recognised as an invasive, and its harmful effects on different plant 

species in their invaded region, due to the presence of allelochemicals. Allelochemicals or allelopathic 

compounds are metabolites, which it is released from plants and it can be beneficial detrimental to the 

growth of receptor plants (Chang-Hung, 1999). P. juliflora releases allelochemicals from its leaves, bark, 

and root as well as pods. 
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2. OBJECTIVES 

The study was conducted in three agro-climatic zone of Tamil Nadu. The ecological and socio-

economic conditions of the three zones vary from one to each other. Thus, ecosystem dependent 

variations of the invasion, invasiveness, and impact of P. juliflora are expected. The following objectives 

were outlined based on this presumption.   

 

 Assess the status and distribution patterns of Prosopis juliflora presents in three agro-climatic 

zones of Tamil Nadu by using quatrat and circular plots.  

  Ecology of P. juliflora and its impacts on forest, common land in three agro-climatic zones of 

Tamil Nadu, including inventories of native biodiversity i.e. herbs, shrubs, trees, domestic and 

wild ungulates in invaded region of selected study sites. 

 Status and habitat use of wild ungulates in Prosopis juliflora dominated area measured by using 

line transect and pellet abundance.  

 Assess the impacts of P. juliflora on socio-economic status of rural community by providing 

valuable provisional services in three agro-climatic zones of Tamil Nadu. 

 To understand the allelopathic effects of Prosopis juliflora in invaded regions.   

 

 

STUDY AREA  

State of Tamil Nadu 

In India, State of Tamil Nadu has 17% of its total geographical area covered by forest, out of which 15% 

(22, 643 Km2) of recorded forest covered by under Protected Area with 8 Wildlife Sanctuaries, 13 Bird 

Sanctuaries, 5 National Parks, 4 Tiger Reserves, 4 Elephant Reserves and 3 Biosphere Reserves. These 

Protected areas of the state are mainly managed for conservation of biodiversity, education, recreation 

and preservation of historic sites, maintain unique landscapes and seascapes. Tamil Nadu is endowed 

with rich biodiversity, rich biodiversity of marine coastal systems in the Gulf of Mannar to terrestrial 

evergreen forests in the Western Ghats.  Tamil Nadu shares the Western Ghats (one of the 25 

biodiversity hotspots) with the states of Kerala, Karnataka, Goa, Maharashtra and Gujarat. It shares the 

Eastern Ghats with the States of Andhra Pradesh and Orissa. 
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Floral and Faunal diversity  

Tamil Nadu ranks 1st among the states in the country with respect to the Angiosperm diversity with 5640 

flowering plant species. It accounts for nearly one-third of the total flora of India. This includes 533 

endemic species, 230 red listed species, 1559 species of medicinal plants and 260 species of wild 

relatives of cultivated plants. The Gymnosperm diversity of the country is 64 species, of which four 

species are indigenous Gymnosperms and the rest are introduced species.  

 

 In Tamil Nadu, the faunal diversity includes 165 species of fresh water Pisces, 76 species of 

Amphibians, 177 species of reptiles, 454 species of birds and 187 species of mammals are present. 

According to the CAMP reports the red listed species include 126 species of Pisces, 56 species of 

Amphibians, 77 species of reptiles, 32 species of birds and 40 species of mammals present in Tamil 
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Nadu.  In this zone endemic fauna includes 36 species of Amphibians, 63 species of reptiles, 17 species 

of birds and 24 species of mammals are present. 

 

 The Tamil Nadu has the richest invasive species diversity. A total 1274 species were introduced 

in Tamil Nadu, among these 998 species under cultivation, remaining 276 species considered as 

naturalized or invasive (http://tnenvis.nic.in/tnenvis_old/IASintamilnadu.htm). In Tamil nadu several 

naturalized or invasive plants are used by the people for medical purposes (ex.) Phyllanthus amarus, 

Aloe vera, Senna occidentalis etc. Totally 79% of alien flora of Tamil Nadu exists only for cultivation, 

more than 200 alien species occurred as naturalized weeds, and 56 species are found both in cultivation 

as well as naturalized. It came from tropical America origin, used in medicinal and Ayurvedic purposes 

(Narasimhan et al. 2010). These weeds growing in different landscapes grow luxuriant in forest and 

cultivated areas of Tamil Nadu.  

 

Agro-climatic zones  

Prosopis juliflora is an alien invasive plants spreading throughout the Tamil Nadu, and as well elsewhere 

in many district of entire Tamil Nadu. Invasiveness of P. juliflora is known to exert significant impact on 

the natural vegetation communities as they cause their displacement and hence exert imbalance in the 

natural and agricultural ecosystem. This difference causes the formation of large monoculture of invasive 

plants in the alien environment. The P. juliflora affects not only the species diversity of the native areas, 

but also their ecological integrity. They grows faster, it have a greater reproductive potential, competitive 

ability, high plasticity character and allelopathic effects, that makes them successful invaders of non 

native habitats. The present study deals with the impacts and distribution status of Prosopis juliflora were 

assessed by direct field survey method, and selected three agro-climatic zones I. Cauvery delta zone 

(Nagapattinam district), II. Southern zone (Ramanathapuram district), III. Western zone 

(Sathyamangalam Tiger Reserve, Sathyamangalam Forest Division, Erode district) of Tamil Nadu (Fig. 

2). 

  

 Based on characteristics of soil, rainfall distribution, irrigation patterns, cropping patterns and 

other ecological and social characteristics, the state of Tamil Nadu has been classified in to seven agro-

climatic zones (Source: http://tnhorticulture.tn.gov.in/horti/agro-climatic-zones) in Table 1. 

 

http://tnenvis.nic.in/tnenvis_old/IASintamilnadu.htm
http://tnhorticulture.tn.gov.in/horti/agro-climatic-zones
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Table. 1  Different agro-climatic zones of Tamil Nadu (Bolded district names represents selected 

study sites of Tamil Nadu) 

 

S No Agro-climatic zones Districts covered Soil types 

1 North Eastern zone Kancheepuram, Tiruvallur, 

Cuddalore, Vellore, Villupuram and 

Tiruvannamalai 

Red sandy loam, Clay loam, 

Saline coastal alluvium 

2 North Western zone Dharmapuri, Krishnagiri, Salem 

and Namakkal (part) 

Non calcareous red, Non 

calcareous brown, 

Calcareous black 

3 Western zone Erode, Coimbatore, Tiruppur, 

Theni, Karur (part) 

Red loamy and  Black soil 

4 Cauvery Delta zone Thanjavur, Nagapattinam, 

Tiruvarur, Trichy and parts of 

Karur, Ariyalur, Pudukkottai and 

Cuddalore 

Red loamy and Alluvium 

5 Southern zone Madurai, Sivagangai, 

Ramanathapuram, Virudhunagar, 

Tirunelveli and Toothukudi 

Coastal alluvium, Black, 

Red sandy soil and Deep 

red soil 

6 High rainfall area Kanyakumari Saline coastal, Alluvium and 

Deep red soil 

7 Hilly zone The Nilgiris and Kodaikanal 

(Dindigul) 

Lateritic 

 

Three major sites viz., Cauvery delta zone (Nagapattinam district and Point Calimere WS), Southern 

zone (Ramanathapuram district) and Western zone (Erode district: Sathyamangalam TR) were selected 

for the extensive data collection.  
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Fig. 1  Map showing the different agro-climate zones of Tamil Nadu  
(Source: tnsdma.tn.gov.in) 
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I.  Cauvery Delta Zone: Nagapattinam District & Point Calimere Wildlife Sanctuary 

Nagapattinam (10° 16' 31.21" to 11° 23' 12.08" and Longitude of 79° 49' 14.94" to 79° 49' 42.83") is 

one of the coastal districts of Tamil Nadu, its entire stretch about 187 km (Fig. 3). Nagapattinam district 

has been carved out as a separate district due to divergence of Thanjavur district. It lies on the east 

coast to the south of Cuddalore district and another part of the Nagapattinam lies to the south of 

Karaikal and Tiruvarur districts. The district forms one of seven agro-climatic zones, and part of the 

Cauvery-delta zone of Tamil Nadu. 

 
Fig. 3 Map showing study sites of Cauvery delta zone (Nagapattinam district),  

south east coast of Tamil Nadu. 
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Based on administrative purpose Nagapattinam divided 2 revenue divisions, 4 Municipalities, 11 

town Panchayats unions, 8 town Panchayats and 523 revenue villages in the district. And Nagapattinam 

consists of eight taluks namely Sirkazhi, Nagapattinam, Mayiladuthurai, Vedaranyam, Tharangambadi, 

Kilavelur, Kuthalam and Thirukkuvalai. Community development blocks in the district are Keelaiyur, 

Kilvelur, Kollidam, Kuthalam, Mayiladuthurai, Nagapattinam, Sembanar Koil, Sirkazhi, Talanayar, 

Thirumarugal and Vedaranyam (http://www.kvknagapattinam.com/dtp.html). Based on census (2011), 

the district of Nagapattinam had a population of 1,616, 450 individuals, with a sex-ratio of 1025 females 

for every 1,000 males, proportion to Tamil nadu population are 2.24%. The average literacy of the district 

was 83.59%. As per Census 2011, 77.44% of total population of Nagapattinam district lives in rural areas 

of villages.   

 

Climate and rainfall 

The average maximum temperature for the Nagapattinam districts is 32.4°C and the average 

minimum temperature is 24.6°C. The southwest monsoon winds sets in April, strongest in June and 

continues till end of September. The northeast monsoon contributes 60% total annual rainfall, which it 

starts in October and ends in December. The average actual rainfall of Nagapattinam district is 265.2 mm 

and 250.6 mm respectively. During the period of southeast monsoon rainfall is 908.8 mm and it is 969.2 

mm during the period of northeast monsoon. Entire district of Nagapattinam covers around 88.71% sandy 

coastal alluvium soil and 6.58% of black soil respectively. The other soil comprises remaining 4.71% of 

the district. The district is located in the deltaic region of the river Cauvery and Vennar sub basin. River 

Kollidam forms the northern boundary of the Nagapattinam district, where as Arasalar, Thirumalairajan, 

Vettar, Vennar and Uppanar, rivers drain the other part of it. Canals serve nearly 80% of the total area 

irrigated only by the river Cauvery, its feeds these canal. An agriculture activity contributes one of the 

major economic performance of the districts, it shares higher amount of rice production in the state. Other 

important crops of the districts include groundnut, pulses, sesamum, sugarcane and cotton etc. In 

Nagapattinam large areas are covered by vegetable and fruit crops that are the economic sources for 

rural people (http://www.tnenvis.nic.in/WriteReadData/UserFiles/file/15_NAGAPATTINAM_ 

RAINFALL.pdf). More than 70% of total land of Nagapattinam district was occupied by cultivation and 

irrigation purposes, forest land and fallow land occupied by 2% and 7% only 

(http://dcmsme.gov.in/publications/traderep/Nagapattinam.htm#link1). 

 

http://www.kvknagapattinam.com/dtp.html
http://www.tnenvis.nic.in/WriteReadData/UserFiles/file/15_NAGAPATTINAM_%20RAINFALL.pdf
http://www.tnenvis.nic.in/WriteReadData/UserFiles/file/15_NAGAPATTINAM_%20RAINFALL.pdf
http://dcmsme.gov.in/publications/traderep/Nagapattinam.htm#link1
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The Nagapattinam has the coastal line of 187 km including the stretch of 17 km in Karaikal 

(Mageswaran et al. 2015). Fishery is the economic back bone of the Nagapattinam district. Numerous 

chemical industries and aquaculture farms are also developing along this coastal zone and threaten to 

the many mangrove forests and marine biota in Nagapattinam district.    

 

Forest cover of Nagapattinam 

Nagapattinam district covers are about 41 forest area and it constitutes a total area of 5,311.70 ha. Based 

on this, 35 forest areas is under Reserve Forest category it covers 5,037.21 ha and remaining 6 under 

Reserve land category covers 274.49 ha, all forest activities in the district are being carried out by Wildlife 

division, with Wildlife Warden as administrative head. The important forest and wildlife areas in the 

division include Point Calimere wildlife sanctuary.  

 

Point Calimere Wildlife Sanctuary 

Point Calimere wildlife sanctuary is located in Kodiyakarai, which is facing to Srilanka and lies where the 

Palk Strait and Bay of Bengal meets each other. It is located 60 km from Nagapattinam, and sanctuary 

covers nearly 30 sq.km of Tropical dry evergreen scrub forest, which it is covered rich in floristic and more 

diversified plant species. The area extends around 3000 ha across the coastal habitat. The sanctuary 

has three unique landscapes i.e. the tropical dry evergreen forest at Point Calimere, the great 

Vedaranyam swamp and the Talainayar mangrove reserve forest which help tremendously support for 

disaster management by acting bio-shield during the time of Tsunami and floods. 

(http://www.tnenvis.nic.in/WriteReadData/UserFiles/file/15_NAGAPATTINAM_RAINFALL.pdf).  

 

Floral and faunal diversity of Point Calimere Wildlife Sanctuary 

According to Champion and Seth (1968), classification it had been classified into tropical dry evergreen 

scrub forest that is rich in floristic and more diversified plants forms and in some species of larger 

dimension approaching that of Sri Lankan species. Manilkara hexandra locally called Palai is the most 

important evergreen key species of the sanctuary. Besides, Maba buxifolia, Memecylon edule, Lannea 

coromandelica, Syzygium cumini, Salvadora persica, Cassia fistula and Pungamia pinnata are the most 

predominant species of the sanctuary. A total number 364 species of plants have been recorded in this 

sanctuary, including herbs, shrubs and trees. And it occupies almost 198 species of medicinal plants, like 

Tinospora cordifolia, Capparis diversifolia, Solanum trilobatum, Capparis zyylonica, Toddalia asiatica, 

Hygonia mystex, Cissus vitonea, C. quadrangularis, Aprus procatories, Mucuna pryrita, Trichosanthes 

http://www.tnenvis.nic.in/WriteReadData/UserFiles/file/15_NAGAPATTINAM_RAINFALL.pdf
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palmate, Tylopora ashthmatica, Mucuna pruriens, Randia dumatorum and etc. Point Calimere wildlife 

sanctuary is home to the largest population of the endangered species like Blackbuck and Monitor lizard 

species in south India. And also wildlife sanctuary supports other species spotted dear, wild boar, bonnet 

macaque, civet cat, feral horse, black napped hare, jungle cat, jackal including a variety of reptiles.  

 

 From the period of monsoon and post-monsoon season nearly 90 species of migratory water 

birds visit the sanctuary and its surroundings. Insectivorous like Drosera indica and D. burmani appeared 

only in monsoon period of this sanctuary. Point Calimere sanctuary includes Flamingo’s, painted strokes, 

pelicans, spoonbills, ducks, and shore water birds. So, Point Calimere wildlife sanctuary is listed as an 

Important Bird Area (IBA) for India. And one of the internationally recognized sites of Olive Ridley turtle 

is situated in Point Calimere sanctuary. In middle of sanctuary canopy were dominated by Prosopis 

juliflora vegetation, and threat to native diversity of the sanctuary. So our study aims to assess the 

distribution status of Prosopis juliflora in Nagapattinam districts as Cauvery delta zone of the Tamil Nadu.    

 

II. Southern Zone: Ramanathapuram District 

Ramanathapuram district (9º05’- 9º50’N and 78º10’- 79º27’E) is a southern coastal district of Tamil Nadu 

(Fig. 4). It covers an area of 4089.57 km2. The district is bounded on the south by Thoothukudi and 

Thirunelveli district, on the west by Sivagangai and Virudhunagar district, north by Pudukkottai district, 

on the east by Bay of Bengal and the Gulf of Mannar. 

 

It has a long coast line measuring about 241 km2.  It consists of 7 taluks, 11 blocks and 429 

Panchayat villages. Based on census (2011), the district of Ramanathapuram had a population of 

1,353,445 individuals, with a sex-ratio of 983 females for every 1,000 males, much above the national 

average of 929. The average literacy of the district was 72.33%. The district had a total of 3, 23,905 

households. There were a total of 6,02,977 workers, comprising 1,49,959 cultivators, 1,03,592 main 

agricultural labourers, 18,546 in household industries, 2,14,053 other workers, 1,16,827 marginal 

workers, 23,808 marginal cultivators, 50,282 marginal agricultural labourers, 6,682 marginal workers in 

household industries and 36,055 other marginal workers. The study was performed in entire seven taluks 

ie. Kadaladi, Kamuthi, Mudukulathur, Paramakudi, Ramanathapuram, Rameshwaram and Tiruvadanai 

of Ramanathapuram districts. 
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Fig. 4 Map showing Ramanathapuram district, southern zone of Tamil Nadu 

 

The present study deals with the impacts and distribution status of P. juliflora were assessed by direct 

field survey method, and selected entire taluk as study sites in Ramanathapuram district of Tamil Nadu. 

Prosopis juliflora shows more aggressive growth in entire districts of Ramanathapuram especially in river 

banks, water reservoirs, roadsides and in inhabited sites. In all taluks, P. juliflora were naturally 

regenerated and appeared as weedy growth. They were distributed in scattered manner and were of 

open woodland type. It significantly affects the livelihood of rural population and biological diversity of 

entire invaded sites.  

 

Climate 

Ramanathapuram district commonly referred as a drought prone region in Tamil nadu. The district has a 

dry, hot weather condition throughout the year except the North East monsoon season in November and 

December. The climate is hot tropical with relative humidity of 80-90%. The mean annual rainfall is 827 

mm. The maximum rainfall (around 502 mm) is received during North East monsoon. The average 

monthly minimum temperature is 22.5ºC and maximum temperature is 37.8ºC. The entire area of this 

district consists of laterite soil, black soil and sandy soil. The major rivers of the district are Vaigai, Gundar, 

Uppar, Sarugani river, Kottakarai river, Virusuli river and Pambar river. These rivers are benefited only 

by the North East monsoon and maximum floods occur during November, which is the peak irrigation 

period in the district. 
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Floral diversity of Ramanathapuram district 

The river banks of Ramanathapuram districts are bordered by almost with natural vegetation forming 

fences to the cultivated lands on either side (Balasubramaniam 1991). Common trees seen along the 

banks are Tamarindus indica, Acacia nilotica subsp. indica, A. planifrons, Azadirachta indica, Borassus 

flabellifer, Ficus benghalensis and Ailanthes excelsa. Shrubs like Opuntia stricta var. dillenii, O. 

monocantha, Euphorbia antiquorum, Calotropis gigantea, Phoenix pusilla, Agava cantula, Azima 

tetracantha, Ipomoea carnea subsp. fistulosa and Phyllanthes reticulates are commonly found, while tall 

herbs like Arundo donax and Saccharum spontaneum occurs almost throughout the banks. Common 

herbs like Bacopa monnieri, Cyperus arenarius and Phyla nodiflora grow as the natural sand binders. 

Apart from these, the common herbs seen in Ramanathapuram are Aerva persica, Datura metel, Gisekia 

pharnaceoides, Tephrosia purpurea, Borreria hispida, Tribulus terrestris, Cyperus difformis, Fimbristylis 

cymosa, Vahlia dichotoma, Ammannia baccifera, Croton bonpiandianus, Aristida setacea, 

Dactyloctenium aegyptium, Boerhavia diffusa, Ipomoea pescaprae, Chloris barbata, and Acalypha indica 

and associated few grass like Sporobolus virginicus, Paspalum vaginatum and Zoysia matrella.  

 

 There is no herbaceous vegetation present in some places of Ramanathapuram district because 

of it cannot survive due to the high wind velocity and sand drift. The dominating trees of this region are 

Cocos nucifera, Borassus flabellifer and Casuarina equisetifolia and it is not uncommon to see stems of 

these tall trees which have their origin in the soils underlying these dunes partially or wholly buried in the 

sand. This type of forest is seen extensively all over the Ramanathapuram district both in private and 

government lands, the latter being restricted to isolated patches near the Sayalkudi, Mandapam, 

Sethukarai and Thondi regions.  

 

 Due to much biotic interference, the vegetation is of a xerophytic nature in dry lands. Some of 

the common trees are Azadirachta indica, Tamarindus indica, Acacia nilotica subsp. indica, Albizia 

amara, Borassus flabellifer, Cordia oblique, Ficus benghalensis, Morinda pubescens and Delonix elata. 

Shrubs like Cadaba fruticosa, Calotropis gigantea. Abutilon indicum, Ipomoea carnea subsp. fistulosa, 

Euphorbia antiquorum, Capparis sepiaria, Senna auriculata, Ehretia microphylla, and Glycosmis 

mauritiana. Some of the common climbers found among the shrubs are Cissampelos pareira var. hirsuta, 

Cardiospermum halicacabum, Rivea hypocrateriformis, Coccinia grandis, Hemidesmus indicus, 
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Pergularia daemia, Oxystelma secamone, Tylophora indica and Tragia plukenetii (Balasubramaniam, 

1991).  

 

III. Western Zone: Erode (Sathyamangalam Tiger Reserve) 

The Indian sub continent is extremely diverse in the terms of climate, rain fall, vegetation and forest types. 

Vegetation ranged from alpine ecosystem to tropical rainforest (Ravindranath and Sukumar, 1998). The 

biological diversity of forest of India has resulted in four regions namely, Western Ghats, Himalayas, Indo-

Burma and Sunderland, being designated as Biodiversity hotspots among 34 hotspots (Mittermeier et al. 

2005).  

 

The study was conducted in Sathyamangalam Tiger Reserve (Fig. 5), Sathyamangalam forest 

division, which is a foot hill of the Nilgiri Biosphere Reserve. Sathyamangalam tiger reserve sanctuary is 

a protected area in south India, declared in 2008 and enlarged in 2011, which covers forest area of 

1,411.6 km2.  

 

Fig. 5 Map showing Sathyamangalam Tiger Reserve, Sathyamangalam forest division,  
Western zone of Tamil Nadu 
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This sanctuary is important as wild life corridor in the Nilgiri Biosphere Reserve between the 

Western Ghats and the Eastern Ghats a genetic link between the four other protected areas which it 

adjoins, including the Biligirnaga Samy temple wildlife sanctuary, Sigur plateau, Madumalai National park 

and Bandipur National park (Aravind, 2011). The study area is located Western agro-climatic zone of 

Tamil Nadu. Sathyamangalam forest division is one of the largest divisions in the state of Tamil Nadu. 

The study area extends between longitudes 76.83° and 77.46°; between latitude 11.48° and 11.82°. It 

consists of five forest types i.e. Tropical Semi Evergreen forest, ii. Tropical moist deciduous forest, iii. 

Tropical Dry Deciduous forest, iv. Mixed deciduous forest and v. Tropical Dry thorn forest. And also 

consist of small fragments of high elevation evergreen forest and grassland in Sathyamangalam tiger 

reserve.  

 

 The total area of Sathyamangalam Tiger Reserve is 1411.6 km2 (545 Sq.mi) including, buffer 

zone 494.33 km2 and core zone 917.27 km2. Sathyamangalam forest division includes nine forest tribal 

settlements and nineteen revenue tribal settlements, but these are settlement not included in 

Sathyamangalam Tiger Reserves.  

 

 In the Sathyamangalam tiger reserve occupied three dominant forest types are the tropical dry 

thorn forests, the tropical dry deciduous forest, and the tropical moist deciduous forest. Tropical dry 

deciduous forest are by far the largest vegetation type in the Nilgiri Biosphere Reserves, it constitute 65% 

of the total area. The tropical dry deciduous forest again divided in to tropical moist deciduous (occupied 

18% of total landscape), and tropical dry deciduous forest (occupy 24% of total landscape). Tropical dry 

thorn forests constitute 20% of the total area of Nilgiri Biosphere Reserve. And tropical moist deciduous 

forests occupy 10% of total area of Biosphere Reserve. 

 

Climate 

The average annual rainfall of in this region over a period of ten year is 824 mm. But it has considerable 

variation could be noticed from place to place in a sanctuary. The sanctuary lies in the rain fall shadow 

regions; the bulk of the rain fall is derived more than 70% from North east monsoon during period of 

September to November. The period from January to April is usually dry, though occasional showers may 

occur. From May onwards, intermittent rains occur till August. Rain increases slightly between August 

and September and becomes heavy during October to December and tapers off in January (https://str-

tn.org/climate/). 

https://str-tn.org/climate/
https://str-tn.org/climate/
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Floral diversity of Sathyamangalam Tiger Reserve 

The floristic composition of Tropical Dry Deciduous forest includes Tectona grandis, Terminalia crenulata, 

Ougeinia oojeinensis, Diospyros montana  and Anogeissus latifolia. The understory includes several 

shrubs and forbs as well as grass species such Themeda cymbaria, T. Triandra, Cymbopogon flexuosus 

and Heteropogon contortus (Suresh et al. 1996). Shrubs include Indigofera pulchella, Helicteres isora 

and Grewia hirsute etc (Prasad 2012). In addition, Lantana camara also occurs across the landscape.  

 

 The Tropical dry thorn forests includes, with several species of Acacia, including Acacia chundra 

and A. leucophloea. Other species include Ziziphus mauritiana, Ziziphus rugosa and Ziziphus xylopyrus. 

There are also several grass species including Heteropogon contortus. Shrubs such as Ziziphus spp., 

Canthium spp., and Randia spp. are distributed in these forests (Prasad, 2012). 

 

 The floristic diversity of Tropical moist deciduous forests includes Lagerstroemia microcarpa, 

Terminalia crenulata, Tectona grandis, Dalbergia latifolia, Lannea coromandelica, Terminalia bellirica and 

Elaeocarpus tuberculatus. The under canopy consists of both forbs and grass species such as Themeda 

cymbaria, Imperata cylindrica and Cymbopogon flexuosus. Exotic species such as Lantana camara, 

Eupatorium odoratum, Ageratum conyzoides, and Parthenium hysterophorus also occur in the land-

scape. 

 

 The deciduous forests, both tropical moist deciduous and tropical dry deciduous, constitute 

Anogeissus latifolia, Tectona grandis, and Terminalia spp. In addition, there are patches of tropical 

evergreen forests and high elevation grasslands (Reddy et al. 2012). 
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3. MATERIALS AND METHODS 

 

Vegetation analysis  

The study was conducted in three agro-climatic zones of Tamil Nadu, from March 2018 to April 2018. A 

total of 90 sampling stations were established in threse three zones and assessed the abundances and 

structure of vegetation. A two-kilometer long transect with six circular plots was a one sampling station. 

Number of sampling stations per zones was decided based on size of the respective zone and distribution 

range of invasive species.  A total of 20 sampling stations were established in Cauvery delta including 

Point Calimere Wildlife Sanctuary, 50 sampling stations in the Southern zone and 20 sampling stations 

in the Western zone that include the Sathyamangalam TR. Transects were laid randomly and maximum 

tried to lay one transects in each block of District. Further, the same transects were also used assess the 

abundances birds and other wild ungulates. At each transect, six, 15 m radius plots were laid at an equal 

intervals of 400 m. Ecological variables such as grass cover, herbs, disturbance level, pellet abundances, 

bird abundance, presence of ungulates, etc. have been recorded using appropriate methods on the same 

transect. All other required information related to soil moisture, humidity, temperature, etc were also 

recorded at each plot.   

 

 All plants such as herbs, shrubs and trees were identified with the help of standard floral field 

guides such as ‘An Excursion flora of Central Tamil Nadu, India’ (Matthew, 1995), ‘Flora of Tamil Nadu 

series I Volume I’ (Nair and Henry, 1983), ‘Flora of series II Volume II’ (Henry et al., 1987) and ‘Flora of 

Tamil Nadu series III Volume III’ (Henry et al., 1989). The binomial of different plants were checked with 

the International Plant Name Index (IPNI). Using the information obtained from the quadrates, the 

important quantitative analysis such as density, frequency, and abundance of tree species, shrubs and 

herbs species were determined as per Curtis and McIntosh (1950).  The species richness was calculated 

by using Margalef’s index of richness (Magurran, 1988).  

 

Soil Analysis 

Soil samples in this study were collected from the three agro-climatic zones within the transect plots. In 

each zone, 25 soil samples were collected from triplicate sampling points (each plot 3 samples and mixed 

into a single sample), at a depth of 10-30 cm. After collection soil samples are transferred to near camp 
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house for further physicochemical and nutrient analysis, each soil was collected with aseptic safety 

measures to avoid cross-contamination between the soils and from three different zones.   

   

Socio-Economic Impact Analysis 

The influence of P. juliflora on socio-economic status was assessed using the questionnaire in selected 

study sites of entire Nagapattinam (including Point Calimere wildlife sanctuary near villages) and 

Ramanathapuram district. From two agro-climatic zones, each taluk 75 questionnaires were provided 

and collect the data. Consumption of Prosopis juliflora seeds by several domestic and wild ungulates like 

goat/sheep, cattle, chital/spotted deer, blackbuck, feral horse and elephants in entire three agro-climatic 

zones of Tamil Nadu. To find out invasive and germination behavior of Prosopis juliflora in different 

ecosystems, measured by the following objectives:  

 

 To estimate the intake of P. juliflora pods by ungulates, it is estimated by using dung samples by 

randomly selected transect plots of entire zone.  

 To assess the maturity level of pods in dung samples, and possibilities of germination rate, viability 

of pods and to calculate the factors influencing pods germination monitored by three different 

seasons only in field conditions.  

 A total seventy five permanent plot (each zone 25 plots) were laid randomly to measure the maturity 

pods and germination stages from pods to plantlets.  
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4. RESULTS AND DISCUSSION 

The distribution status and their impacts of P. juliflora and Lantana camara on native biodiversity and 

socio-economic conditions of local communities were analyzed in three agro-climatic zones of Tamil 

Nadu. The Prosopis juliflora and Lantana camara were observed to be affected the both ecological and 

socio-economic settings of the study area of Tamil Nadu. The field surveys were carried out for one year 

from August 2017 to July 2018 covering all seasons. The native herbaceous community that occured in 

the study area were categorized into herbs, shrubs, tree saplings, grasses and others. The diversity of 

native herbaceous community was comparatively very low in the southern agro-climatic zone where the 

abundance of P. juliflora was very high. The abundances of diversity of native herbs, shrubs and trees 

was either very low or absent in many sampling plots in the southern zone compared to Cauvery delta 

zone and western zone of Tamil Nadu (Table. 2).  In Fig. 6, Box plot represents the density (mean ± SE) 

of invasive P. juliflora found more in southern zone and it’s followed by western zone then Cauvery delta 

zone.  

 

Distribution patterns and impacts of P. juliflora 

Among three agro-climatic regions, southern zone (Ramanathapuram district) was estimated with highest 

density of P. juliflora (F = 34.35, P < 0.05). Density and frequency of occurrence (%) of P. juliflora were 

higher in southern zone (followed by western zone and Cauvery delta zone. Maximum frequency class 

'E' (81-100%) was observed in all three zones whereas minimum frequency class 'A' (1-20%) was 

observed in western zone and Cauvery delta zone. Southern zone covers 79.4% of Prosopis juliflora then 

western zone (46%), and in Cauvery delta zone (32%). Native species abundance and diversity of other 

species was higher in western zone followed by Cauvery delta zone and southern zone. In general, the 

distribution and impacts of invasive Prosopis juliflora was higher in drier zone than the wet regions of 

Tamil Nadu.  

Fig. 6 Density of Prosopis juliflora in invaded 
ecosystems of three agro-climatic zones of 
Tamil Nadu 
 

 

 
 
 

 
 
 
 



 

 29 

Table. 2 Abundance of Prosopis juliflora in invaded ecosystem of three agro-climatic zones of Tamil Nadu 
 

S No Agro-climatic zones Abundance/plot (± SE) 

1 Cauvery Delta zone 7.41 ± 1.63 

2 Southern zone 12.99 ± 0.91 

3 Western zone 6.21 ± 0.88 

 

It was estimated about 182 trees of P. juliflora per hectare from the P. juliflora  dominated habitat 

in the southern zone but the estimated desinsity of P. juliflora  was comparatively low in other zones of 

Tamil Nadu. Study found that the open areas that were previously used for agriculture or other form of 

land-use were more conducive for invasion of P. juliflora than the forested landscape. This might be 

possible due to the fact that the open areas or highly disturbed areas are more prone for invasion by alien 

species as it was reported from elswhere (Ruijven et al. 2003). The distribution pattens of P. juliflora in 

Cauvery delta zone, southern zone and western zone of Tamil nadu were revealed in (Fig. 7, 8 and 9).  

 

 

Fig. 7 Distribution and population status of Prosopis juliflora in Nagapattinam district,  

Nagapattinam 

district 
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Cauvery delta zone of Tamil Nadu 
 

 

Fig. 8 Distribution and population status of Prosopis juliflora in Ramanathapuram 
district, southern zone of Tamil Nadu 
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Fig. 9 Distribution and population status of Prosopis juliflora in Sathyamangalam 
 Tiger Reserve, western zone of Tamil Nadu 

 

 

In Cauvery delta zone (i.e. in Nagapattinam district), the Kilvelur, Kuthalam and Thirukkuvalai 

taluks endure very high abundances of invasive P. juliflora (Fig. 7) compare to the other taluks where 

lands were used for intensive agricultural activites. A total of nineteen species of native plants were 

recorded in the P. juliflora landscape of Nagapatinam district (Fig. 10), largely herbs and tree species.  

 

 

Fig. 10 Occurrence of native species in Prosopis juliflora invaded sites of three agro-climatic  
zones in Tamil Nadu 

 

Vegetation structure in the alien invasive species dominated landscapes 

The southern zone i.e. Ramanathapuram was observed with fourteen species of native plants (Table 3) 

in the P. juliflora dominated landscapes. Of these, eleven species were herbs, shrubs and trees, two 

succulents and one climber. Abundances of native herbs and shrubs were either absent or insignificant 

in the sampling plots that were highly invaded with P. juliflora in the Ramanathapuram District. This might 

be due to the allelopathy effect of highly dense  P. juliflora (El-Keblawy and Al-Rawai, 2007). Further, low 

sunlight fallen on the ground due to thick canopy covery of P. juliflora might also be another reason for 

the low abundance of herbs or shrubs under P. juliflora. Moreover, the P. juliflora might also affect 

herbaceous plant cover and abundance through competition (Gibbens et al. 1986).  
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In early 1996, Sivasubramaniyan and Sivaganesan, reported the most common trees occurred 

in Sathiyamnagalam areas were Albizia amara, Acacia sundra, A. latronum, A. leucophloea, A. planifrons, 

Bauhinia recemosa, Cooiphora berryi, Erythroxylom monogynum, Randia dumetron and Ziziphus 

mauritiiana, and common shrubs were Cassia auriculata, Capparis sps., Grewia villosa, G. hirsta, and 

Solanum sp., etc. Invasive exotic plant species such as Eupphorbia antiquarum, Opuntia dellenii and 

Prosopis juliflora were densely colonized in the elephant corridor of Sathyamangalam tiger reserve. But, 

we now found that  invasive Prosopis juliflora and Lantana camara were dominating many of the sampling 

plots and expanded their distribution range in the Tiger Reserve compare to 1996. 

 

Table. 3  List of plant species occurred in Prosopis juliflora invaded sites in Ramanathapuram district, 
southern zone of Tamil Nadu  

   

Plants Name Name of Family 

Cynodon dactylon (L.) Pers Poaceae 

Cyperus rotundus L. Cyperaceae 

Tephrosia purpurea (L.) Pers Fabaceae 

Crotons sparsiflorus L. Euphorbiaceae 

Borassus flabellifer L. Arecaceae 

Cleome viscosa L. Clemaceae 

Calotropis sp.R.Br. Asclepiadaceae 

Azadirachta indica A. Juss. 1830 Meliaceae 

Gomphrena globosa L. Amaranthaceae 

Cissus quadrangularis L. Vitaceae 

Opuntia sp. Mill. Cactaceae 

Ricinus communis L. Euphorbiaceae 

Ipomea carnea Jace. Convolvulaceae 

Morinda tinctoria Roxb. Rubiaceae 

 

Study could report more than 60 species of native flora in the P. juliflora dominated areas of the 

Western zone i.e. Sathyamangalam Tiger Reserve (Table. 4). Seasonal plants such as Solanum torvum 

(Turkey berry) sparsely distributed all over the reserve during the period of monsoon and post-monsoon 

seasons. Invasive species Lantana camara and Parthenium hysterophorus inhabit densely in the reserve 

and replaced several native plants in the Hasanur forest division of this reserve. 

 

The study found that these invasive species have influenced on native vegetation community at 

the levels of composition, abundances and richness. Singh et al. (2008) reported that Prosopis juliflora 

has the negative impact on native plant diversity. It invades the all the habitat types observed in the area 

and affecting the Acacia woodlands more than others, and changing to P. juliflora dominated shrub lands 

(Getachew et al. 2012). P. juliflora is also known affect the herbaceous vegetation through shading effect, 

exerting competition on available resources and moisture, hindering their growth by producing allelo-
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chemicals. For example, P. juliflora nourishes under storey plants through nitrogen fixation and shading 

(Ruthven, 2001). Abdillahi et al. (2005) stated that in Africa, P. juliflora causes loss of many important 

plant species with natural heritage value. The phytotoxic effects of the fallen leaves of P. juliflora also 

affect the nearby herbaceous community (Sen and Sachwan, 1970). Tidemann and Klemmedson (1973), 

stated that P. juliflora uses two to three times more water than herbaceous vegetation and it has 

extensively branched lateral roots which exert stronger “pull” on the soil water than the grasses and 

annuals (Cable, 1976). So the present study sites which it have older trees in invaded sites of all taluks 

had meagre herbaceous vegetation than younger Prosopis trees.  

 
Table. 4 List of plant species occurred in Prosopis juliflora and Lantana camara invaded sites in 

Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone of Tamil 
Nadu    

 

Plants Name Name of Family 

Anogeissus latifolia (DC.) Wallich ex Guill. & Perr.  Combretaceae 

Albizia amara (Roxb.) B. Boivin  Fabaceae 

Pterocarpus marsupium Roxb. Fabaceae 

Albizia lebbeck  (L.) Benth. Fabaceae 

Bauhinia racemosa Lam. Fabaceae 

Syzygium tamilnadensis Rathkr. & Chitra Myrtaceae 

Chloroxylon swietenia (Roxb.) DC. Rutaceae 

Terminalia cuneata Roth Combretaceae 

Terminalia chebula Retz.  Combretaceae 

Phyllanthus emblica L.  Phyllanthaceae 

Phyllanthus acidus (L.) Skeels  Phyllanthaceae 

Filicium decipiens (Wight & Arn.) Thwaites  Sapindaceae 

Dalbergia latifolia Roxb.  Fabaceae 

Dalbergia sissoo Sensu Miq.  
Synonym of Dalbergia pseudosissoo Miq. 

Fabaceae 

Premna tomentosa Willd. Lamiaceae 

Neolitsea scrobiculata (Meisn.) Gamble Synonym of Neolitsea pallens (D. 
Don) Momiy. & H. Hara 

Lauraceae 

Euphorbia nivulia Buch.-Ham. Euphorbiaceae 

Euphorbia trigona Haw. Euphorbiaceae 

Euphorbia antiquorum L. Euphorbiaceae 

Euphorbia tirucalli L.  Euphorbiaceae 

Carissa carandas L.  Apocynaceae 

Diospyros melanoxylon Roxb. Ebenaceae 

Opuntia dillenii (Ker Gawl.) Haw. Synonym of Opuntia stricta (Haw.) Haw. Cactaceae 

Cassia fistula L. Fabaceae 

Acacia nilotica (L.) Delile Fabaceae 

https://en.wikipedia.org/wiki/Carl_Linnaeus
https://en.wikipedia.org/wiki/Benth.
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Plants Name Name of Family 

Commiphora caudata (Wight & Arn.) Engl. Burseraceae 

Hymenodictyon orixense (Roxb.) Mabb. Rubiaceae 

Melia azedarach L. Meliaceae 

Grewia serrulata DC.  Malvaceae 

Ziziphus rugosa Lam. Rhamnaceae 

Cassia auriculata L. Synonym of Senna auriculata (L.)Roxb. Fabaceae 

Ageratum conyzoides L. Asteraceae 

Parthenium hysterophorus L. Asteraceae 

Commelina benghalensis L.  Commelinaceae 

Rubia cordifolia L.  Rubiaceae 

Mollugo pentaphylla L. Molluginaceae 

Mollugo nudicaulis Lam.  Molluginaceae 

Mollugo cerviana (L.) Ser. Molluginaceae 

Mollugo cerviana var. cerviana  Molluginaceae 

Crotalaria pallida Aiton Fabaceae 

Fimbristylis ferruginea (L.) Vahl Cyperaceae 

Fimbristylis dichotoma  Cyperaceae 

Fimbristylis cymosa R.Br. Cyperaceae 

Fimbristylis bisumbellata (Forssk.) Bubani Cyperaceae 

Fimbristylis nutans (Retz.) Vahl Cyperaceae 

Fimbristylis aphylla Steud.  Cyperaceae 

Fimbristylis dichotoma (L.) Vahl  Cyperaceae 

Bulbostylis barbata barbata Cyperaceae 

Bambusa arundinacea (Retz.) Willd. Poaceae 

Bambusa orientalis Nees Synonym of Bambusa bambos (L.) Voss Poaceae 

Bambusa vulgaris Schrad. var. vulgaris Poaceae 

Bambusa vulgaris Schrad. Poaceae 

Bambusa bambos (L.) Voss Poaceae 

Cyrtococcum pilipes (Nees & Arn. ex Buse) A.Camus Synonym of 
Cyrtococcum oxyphyllum (Hochst. ex Steud.) Stapf 

Poaceae 

Cyrtococcum patens (L.) A.Camus Poaceae 

Cyrtococcum trigonum (Retz.) A. Camus Poaceae 

Cyrtococcum oxyphyllum (Steud.) Stapf Poaceae 

Oplismenus compositus (L.) P.Beauv. Poaceae 

Oplismenus hirtellus (L.) P.Beauv. Poaceae 

Oropetium thomaeum (L.f.) Trin. Poaceae 

Oropetium villosulum Stapf ex Bor Poaceae 

Oropetium roxburghianum (Schult.) S.M.Phillips Poaceae 

Oropetium capense Stapf Poaceae 

Erythroxylum monogynum Roxb. Erythroxylaceae 

Jatropha curcas L.  Euphorbiaceae 
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Alien Invasive Species and its impacts on socio-economic status of people 

Prosopis juliflora was introduced into many tropical and semi-arid countries as the drought 

resistant plant and it was seen as a valuable source for fuel wood, livestock, shade, and other in dry lands 

(Sawal et al. 2004; Abedelnoor et al. 2009). Seedpods, beans and gum of P. juliflora are used as food 

supplements and medicines for animals in Tamil Nadu as observed in elsewhere in the world (Barba et 

al. 2006; Choge et al. 2007). Gatechew et al. (2012) reported that Acacia woodlands had been covered 

with forage grass before invasion by the exotics P. juliflora in Ethiopia, now these valuable forage grass 

species have not been observed in Prosopis dominated lands. Similar observations were also made in 

several places of southern and cauvery zones in Tamil Nadu especially in the seasonal wetlands. Most 

of seasonal wetlands of southern and cauvery zones were habited with native acacia species and these 

wetlands were used by water birds including migratory birds during monsoon and winter. But these 

species have now been replaced by P. juliflora. Study could observe that many such wetlands were 

already been under the habitat management programme and the State Forest Department removing this 

invasive P. juliflora to recover the original habitat for birds that needs to be appreciated and supported 

further. These wetlands can support the livelihoods of local communities through eco-tourism. Forage 

grasses use to available in these wetlands were very important feed for their livestock of pastoral 

communities of Ramanathapuram District. In the southern zone, due to lack of sufficient grass species 

for their livestock, the  people experiencing serious fodder shortage and looking for P. juliflora as alternate 

additional livelihoods.  

 

Pods of P. juliflora are important foods of domestic cattles and goats/sheeps in the southern 

zone. A 5 years old P. juliflora tree could produce 12 to 65 kg of pods in a year. The P. juliflora fuel wood 

provides monetary support to several people residing in and around the rural villages of Ramanthapuram 

district.  The land owners get benefits from naturally regenerated stands of P. juliflora in their uncultivated 

lands without any investment and labour cost. The labourers derive livelihood support from P. juliflora 

through tree cutting, nearly 30-40 % of people are act as labourers in Ramanathapuram district (Southern 

zone of Tamil Nadu), and they are all involved in P. juliflora tree cutting (Personnel observation). P. 

juliflora yields high value of calorific value (7.854 kcal; calorific values of wood ranges from 3.5 to 5.0 

kcal, charcoal ranges from 5.0 to 9.0 kcal) comparable to other charcoal making trees like Casuarina 

equisetifolia, Acacia mearnsii, Acacia polyacantha and Acacia xanthophloea, and other Acacia and 

Combretum species (Odour and Githiomi, 2013; Mugo and Ong, 2006) P. juliflora is highly preferable 

tree to charcoal making (Odour and Githiomi, 2004). Because this tree grows on barren, uncultivated, 
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agricultural, waste lands, is commonly free resources for all people and it’s become a major local 

resources of rural communities. Charcoal manufacturing forms an integral part of daily activities and the 

revenue earned often plays a vital role in rural livelihoods in Ramanathapuram district. But, P. juliflora.was 

not a favoured economic resource among people of Cauvery and Western zones of Tamil Nadu.  

 

The calorific value of P. juliflora  was estimated as 4.427 kcal in Tamil Nadu, which is very similar 

to calorific values of P. juliflora from other parts of India (Pasiecznik et al. 2001). The superior qualities 

as firewood are present even in juvenile wood and P. juliflora wood burns well even when green (Tewari 

et al. 2000). And the charcoal obtained from the P. juliflora  was observed to be good quality and it can 

be produced as easily from young green wood. In Ramanathapuram District, 100 kg of green wood of P. 

juliflora gives about 20 kg of charcoal after the 2 - 4 days of processing by using the traditional charcoal 

making method. One hectare of pure stand of P. juliflora trees in the Ramanathapuram District was 

estimated to yield approximately 45.9 tonns (± SE 18.4 tns) of biomess that would expected to produce 

minimum 10 tonns of charcoal/ha. 

 

In India, few State Forest departments are engaged in production and marketing of charcoal 

predominantly of P. juliflora, through special development corporations. From the year of 1986-1993, 

Gujarat state estimated that they had produced up to 3 million tonnes of charcoal per year, creating an 

average annual 55500 man-days of employment (Kanzaria and Varshney, 1998). In a single district in 

northern Peru, charcoal production was estimated at 3000-16000 tonnes per year (Díaz Celis, 1995). P. 

juliflora green wood does not make sparks at the time of burning and emit not much more smoke (Oduor 

and Githiomi, 2004). So that people believe to promote the P. juliflora as a source for smoke-less fuel 

wood and making of charcoal.  P. juliflora pods used for animal feed also harvested for firewood, fence 

posts and construction timbers.  
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Study could observe the high density of P. juliflora invasion was positively correlated with higher 

abundances of livestock in all three agro-climatic zones of Tamil Nadu.  Probably, this might be due to 

support of livestock in spreading the P. juliflora by eating their pods and defecating it. Cauvery delta zone, 

the distribution of cattle (Fig. 11), goat/sheep (Fig. 12) and hare (Fig. 13) were positively correlated with 

the distribution of invasive P. juliflora.However, in the Point Calimere wildlife sanctuary,  blackbucks have 

been observed using the P. juliflora habitat for resting and eating the pods of P. juliflora (Fig. 14). Further, 

P. juliflora habitat in the sanctuary was also used 

by spotted dear (Fig. 15), porcupines (Fig. 16) and 

wild pigs (Fig. 17) as this species had already 

replaced the native shrubs of the region.  

Fig. 11 & 12 Population and distribution status of 
Cattle (left side) and domestic animals 
(Goat/Sheep; right side) in Prosopis juliflora 
invaded sites of Nagapattinam district, Cauvery 
delta zone of Tamil Nadu 
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Fig. 13 & 14 Population and distribution status of hare (left side) and Black buck (right side) in Prosopis 
juliflora invaded sites of Nagapattinam district, Cauvery delta zone of  Tamil Nadu 

 Fig. 15 & 16 Ditribution patterns of Chital (left side) and Porcupine (right side) in Prosopis juliflora 
invaded sites of Point Calimere, Nagapattinam district, Cauvery delta zone of Tamil Nadu 
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Fig. 17 Population and distribution status of Wild pig in Prosopis juliflora invaded study sites of Point 
Calimere, Nagapattinam district, Cauvery delta zone of Tamil Nadu 

 

The drier southern zone (Ramanathapuram district) supports very few wild mammalian species 

such as hare (Fig. 18), rats, etc., and good populations of domestic animals like goat/sheep and cattle 

populations. Semi-arid nature of southern zone is not conducive for good natural vegetation due to low 

precipitation, soil texture and high wind velocity that normally not favour the growth of dense herbaceous 

plant communities. However, this zone supports the unique vegetation community comprising Cocos 

nucifera, Borassus flabellifer and Casuarina equisetifolia.  
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The western zone supports huge diversity of animals like hare (Fig. 19), goat/sheep (Fig. 20), 

and other herbivore ungulates like Sambar deer (Fig. 21) Blackbuck (Fig. 22), Chital or spotted dear (Fig. 

23) and Elephants (Fig. 24) etc. Western zone (Sathyamangalam) has the huge diversity faunal and floral 

communities when compare to the southern zone of Tamil Nadu. 

 

Prosopis species have been naturalised in most countries for less than 100 years, this limits the 

possibility of detailed studies on plant succession. However, a long term study in northern India found P. 

juliflora as the pioneer species in removed or discarded narrow valley (Chinnimani 1998). It proceeded 

to colonise rapidly, with cover increasing in year two, three, four, five and ten after initial establishment, 

from 1-5%, 5-15%, 10-20%, 20-50% to 35-90% respectively. It dominated sites under severe biotic and 

edaphic conditions. After the fifth year, P. juliflora gave way to other indigenous species such as 

Azadiracta indica, Dalbergia sissoo and Acacia nilotica, and in 50-60 years, P. juliflora was observed to 

form only 15-20% of the total tree composition (Sharma et al. 1981; in Chinnimani, 1998). 

 

 

Fig. 18 Population and distribution status of hare in Prosopis juliflora invaded sites of Ramanathapuram 
district, southern zone of Tamil Nadu 
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Fig. 19 Population and distribution status of hare in Prosopis juliflora and Lantana camara invaded sites of 
Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone of Tamil Nadu 

 

Fig. 20 Population and distribution status of domestic animals (Goat/Sheep) in Prosopis juliflora and 
Lantana camara invaded sites of Sathyamangalam Tiger Reserve, Sathyamangalam forest 

division, western zone of Tamil Nadu 
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Fig. 21 Population and distribution status of Sambar in Prosopis juliflora and Lantana camara invaded sites 
of Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone of Tamil Nadu 

 

Fig. 22 Population and distribution status of Blackbuck in Prosopis juliflora and Lantana camara invaded 
sites of Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone of 

Tamil Nadu 
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Fig. 23 Population and distribution status of Chital (Spotted deer) in Prosopis juliflora and Lantana 
camara invaded sites of Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone 

of Tamil Nadu 

 

Fig. 24 Population and distribution status of Elephant in Prosopis juliflora and Lantana camara invaded 
sites of Sathyamangalam Tiger Reserve, Sathyamangalam forest division, western zone of 

Tamil Nadu 
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Prosopis juliflora were important sources for the forage for live stock for the many communities. 

At the same time, invasion of Prosopis reduces grass availability and density stocking by live stock. 

(Gatechew et al. 2012). The density of invasive species positively correlates with occurrence of livestock 

(Fig. 25). The presence of livestock calculated using pellet count available in the selected study sites 

(Fig. 25). The matured ripe seed pods are highly palatable to all local ruminant species such as cattle, 

sheep, camel, buffalo, rabbits etc. (Sawal et al. 2004). Population of hare was higher in western zone 

followed by Cauvery delta zone then southern zone (Fig. 25) this is due to presence of high density and 

abundance of invasive species P. juliflora. Choge et al. (2002) and Mooney et al. (2001) reported that 

Prosopis seedpods are sweet, nutritious and have low concentration of tannins and other unpalatable 

chemicals and have moderate to high digestibility of grazing animals.  

 

 

Fig. 25 Presence of livestock and wild ungulates in Prosopis juliflora invaded 
sites of three agro-climatic zone of Tamil Nadu 

 

In natural grazing lands where Prosopis seedpods are abundant, livestock consume the 

seedpods voluntarily during grazing and browsing. In many species the seedpods contain a sweet, dry, 

yellow pulp and the seeds contained in the pods are high in protein 34-39% (Gutteridge and Shelton, 

1998) and therefore it plays a big role as a nutritious feed to animals and hens (Silva 1986 and Wahome 

et al. 2008). P. juliflora starts fruiting at the age of 3 to 4 years; ten year old plant may yield up to 90 kg 

of seedpods annually (Anonymous, 1969). Mendes (1986), reported that a well matured individual tree 

may yield 169 kg of seedpods per annum. So the production of seedpods from the whole India has been 

0

200

400

600

800

1000

1200

Cavery delta zone Southern zone Westernzone

Li
ve

 s
to

ck
/w

ild
 u

n
gu

la
te

s

Agro-climatic zones 

Cattle Goat/Sheep Hare Chital Black buck



 

 45 

estimated to be two million tonnes per annum (Punj, 1995). It does indicate availability of a large feed 

resource that may be used by feed processing industries for livestock. Seedpods are used to incorporate 

the feeds of livestock and poultry products commonly obtainable in South America, Africa and India 

(Sawal et al. 2004).  

 

Alien invasive species and wildlife  

Relative abundances of birds such as P. cristatus, C. coturnix and A. tristis were positively correlated 

with Prosopis juliflora invaded taluks of Ramanathapuram district, southern zone of Tamil Nadu (Fig. 26). 

P. juliflora provide shelter and breeding sites of several migratory birds. For example, Chitrangudi Bird 

sanctuary situated in Mudukulathur taluk, Ramanathapuram district and Vettangudi Bird sanctuary 

situated in Sivagangai district, are the pioneer nesting places for several migratory and wetland birds 

(Chandrasekaran et al. 2014) in Table 5. Chandrasekaran et al. (2014), reported that P. juliflora poses 

significant threat to the nesting success of wetland birds in Vettangudi bird sanctuary, south India. 

 

 

Fig.26 Mean value and population status of birds in Prosopis juliflora invaded ecosystems of 
Ramanathapuram district taluks, southern zone of Tamil Nadu 
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Table. 5  List of wetland birds in Vettankugudi bird sanctuary, Sivagangai district of Tamil Nadu (Source: 
Chandrasekaran et al. 2014). 

 

 

Allelopathic effects of P. juliflora 

In all zones that were studied in Tamil Nadu, both P. juliflora and Lantana camara were observed to be 

allelopathic that discouraged other native plants from growing around them and seems to be toxic to 

other biotas in ways that allow the invasives to monopolize the space, sunlight, and nutrients at the 

exclusion of other species. Plant diversity was observed significantly low at P. juliflora and Lantana 

camara dominated habitats than other habitats of Tamil Nadu including in the Ramanathapuram District. 

In the native habitats of P. juliflora, the other species have developed a mechanism to counter the 

allelopathy of P. juliflora, but such defense seems to be not available to several native plants of Tamil 

Nadu. 

Noor et al. (1995) reported that aqueous extract from under canopy soil and different parts of P. 

juliflora inhibit the germination and early seedling growth of various cultivated plants of Zea mays, Triticum 

aestivum and Albizia lebbeck. In Gatechew et al. (2012) explained parts of leaf, bark and root aqueous 

extract were control the effects on germination percentage, seedling growth of several native plants like 

Acacia nilotica (L.) Willd. ex Del., Acacia tortilis (Forssk.) Hayne, Cenchrus ciliaris L. and Enteropogon 

rupestris (J.A. Schmidt) A. Chev. Jayasinghe and Perera (2011), demonstrated seed germination on six 
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forest native plants (Bauhinia racemosa, Cassia occidentalis, Drypetes sepiaria, Flueggea leucopyrus, 

Salvadora persica and Ziziphus mauritiana), by using different plant parts extraction of P. juliflora, which 

cause the result clearly indicated that, root extraction of P. juliflora can affect the seed germination of 

native plants. Al Humaid et al. (1998) recorded that suppression of seed germination and early growth of 

Bermuda grass (Cynodon dactylon), and Kaur et al. (2014) reported that Brassica campestris, by 

aqueous extracts of Prosopis leaves. Goel et al. (1989) found that leaf extracts as well as leaf leachates 

of P. juliflora carried allelochemicals, so did decaying leaves. These authors, as well as Chellamuthu et 

al. (1997), who studied the influence of P. juliflora leaf litter on the germination of seeds of other species, 

attributed the allelopathy to phenolic compounds present in P. juliflora.  

The allelopathic effect of P. juliflora leaf litter is due to the presence of some phenolic compounds 

(Chellamuthu et al. 1997). Leaf aqueous extracts of P. juliflora retarded root and shoot growth of 

Cyanodon dactylon (Al Humid and Warrag, 1998), and Lepidium sativum L. (Nakano et al. 2004). Leaves 

extract have higher allelopathic compounds than reoots and bark, while bark seems to have the least 

compounds (Gatechew et al. 2012). In pot studies examining the allelopathic effect of P. juliflora leaf litter, 

(Chellamuthu et al. 1997) indicated that germination of Vigna mungo, Sorghum bicolour and P. juliflora 

was significantly reduced with the maximum reduction occurring at 2% incorporation of P. juliflora leaf 

litter. Therefore P. juliflora affects the vegetation found in the invaded lands, especially annuals. These 

studies indicated that P. juliflora foliage may contain water soluble allelochemicals, which get leached to 

the ground as rain water falls on them and tickles down (Abbasi and Abbasi, 2011). These allelo 

chemicals were isolated by Nakano et al. (2002, 2003, 2004) and identified as syringin, (-) - lariciresinol, 

L- tryptophan, juliprosopine, juliprosine, and juliprosopinal. Among these, juloprosine derivatives 

exhibited the most pronounced allelopathic effect.  

It also displays auto toxicity and its leachates suppress the germination of its own seeds (Warrag 

1994, 1995). This is, possibly, one of the survival strategies with which P. juliflora prevents its sister trees 

to grow so close to it that they may jeopardize each other’s nutrient and water availability (Patnaik et al. 

2017). 

Alien invasives species and people 

Based on our questioner survey, there was no significant difference between people who like and dislike 

the economic values of P. juliflora (Fig. 27) in Ramanathapuram district but peole did not like the P. 

juliflora as much in the Nagapattinam district (Fig. 28), i.e. Cauvery delta zone of Tamil Nadu although it 

has some economic values. Socio-economic impact and status of P. juliflora in seven taluks in 
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Ramanathapuram district and Cauvery delta zone was provided in Fig. 29 & 30. In western zone there 

was no possibility of collecting the socio-economic data taluk wise, therefore, we could collect these data 

in tribal settlement areas and nearby villages of Sathyamangalam Tiger Reserve. Interview with local 

communities revealed that the prosopis has been sperading at faster rate in the Tiger Reserve as it does 

not require any special conditions to germinate the seeds and out compete to native species (Raghubansi 

et al. 2005). Compared to other plant species such as  Acacia nilotica, A. auriculiformis, A. tortils and 

Terminalia arjuna, P. juliflora produce high quality of fuel wood, it suitable for short harvest rotation cycle 

and it has high wood density, biomass, low ash, good combustion heat in a juvenile stage. Prosopis 

juliflora had highest Fuel wood Value Index (FVI: High calorific value and density, and low water and ash 

content account for high FVI). This study found that more than 90% of people uses P. juliflora as the 

sources of fuel wood and making of charcoal in the southern zone of Tamil Nadu. 

 

 

Fig. 27 People perceptions in impact of socio-economic status of P. juliflora in seven taluks in 
Ramanathapuram district, southern zone of Tamil Nadu 
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Fig. 28 People perceptions in impact of socio-economic status of P. juliflora in eight taluks in 
Nagapattinam district, Cauvery delta zone of Tamil Nadu 

 

 

 

 

Fig. 29 Socio-economic status of P. juliflora in seven taluks in Ramanathapuram district, southern zone 
of Tamil Nadu 
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Fig. 30 Socio-economic impact of P. juliflora in eight taluks in Nagapattinam district, Cauvery delta zone 
of Tamil Nadu 

 

In Tamil Nadu, the trees outside forests (TOF) are estimated to be contributing 41% of the total 

fuel wood supply. According to study that was completed in 2013, the total demand for fuel wood varied 

between 15.17 to 23.22 million cu/m in Tamil Nadu. In house hold sector requires 84.5 % of total fuel 

wood demand; it continues to dominate with contribution ranging between 70% to 80%. (Tamil Nadu 

State Action Plan for Climate Change, 2013). The Wood Balance Study for Tamil Nadu (2009) assessed 

that the total demand for wood in Tamil Nadu for the year 2008 was 28.5 million cu/m, of which, fuel wood 

constituted 82 % of the total demand. Tamil Nadu households and industries demand accounts for 77 % 

and 16 % respectively of the total demand for wood.  P. juliflora was fulfilled the major demand of fuel 

woods in these three zones. 
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5.  PHOTO PLATES OF STUDY SITES 

 

 

I. Prosopis juliflora invaded ecosystems, a. Cauvery delta zone; b. Point Calimere wildlife 

sanctuary; c. southern and; d. western zones of Tamil Nadu 

II.  Villagers removed Prosopis juliflora from invaded ecosystems and used as fuel wood 

a b 

c d 
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I. Making and production of Charcoal in kiln from Prosopis juliflora, southern zone of Tamil 

Nadu 

II. Before a and after b eradication of Prosopis juliflora, emergence of native vegetation in 

study plot of southern zone of Tamil Nadu 

 

III. Prosopis juliflora act as shading and feeding ground for live stocks in southern zone of  

Tamil Nadu 

a b 
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Prosopis juliflora act as shading and feeding ground for wild ungulates, a. spotted deer; b, c. feral 

horse; c, d. blackbuck in Cauvery delta, western zones of Tamil Nadu 

 

  

a b 

c 

d e 



 

 54 

5. CONCLUSIONS 

 

Management strategies for P. juliflora and Lantana camara 

The study could analyse the spread, ecological aspects  and socio-economic aspects of P. 

juliflora invasion in Tamil Nadu especially at three important agro-climate zones including the 

Sathyamangalam Tiger Reserve. It was found that wetlands in the arid region are highly susceptible to 

Prosopis invasion and these wetlands were once used by migratory birds in large numbers but not 

nowadays that is might be due to high abundances of invasive species. Wild animals seemed to be 

play a major role in spreading the invasive species inside the forested landscape whereas in the 

Southern Zone and Cauvery Delta the both domestic and wild animals (largely birds) responsible for 

spread of these invasive species. Although, alien invasive species such as P. juliflora and L. camara 

are adversely affecting the native biodiversity especially in the Western Zone and Cauvery Delta but it 

has livelihood values in the Southern Zone especially Ramanathpuram and adjoining districts of Tamil 

Nadu. 

 Therefore, the study concludes that complete eradicaton of P. juliflora and L. camara is 

inevitable in the forested landscapes and Proteccted Areas of Tamil Nadu. However, the  study 

recommend that sustainable management and control of P. juliflora  may be a better solution than 

eradication in the Southern Zone. 

 

 Further, the study observed that the clearing invaded land and continuously using it for crop 

farming would reduce the invasion in the Southern and Cauvery Delta zones. The study also found that 

the available nitrogen, phosphorus and organic carbon in the soil were high in highly invaded areas 

compared to less or non-invaded sites especially in the Southern Zone. However, the basal cover of 

native herbaceous vegetation and native tree diversity were found to be much reduced under high P. 

juliflora- L. camara invaded areas. Results from economic analyses also revealed that the benefits of 

the P. juliflora invasion in the southern zone are higher than the costs. However, some aspects such 

as increased risk of water table and long-term ecological changes were not examined, thus making the 

total economic valuation incomplete.  

 

 Extensive efforts are required to control P. juliflora and L. camara, by chemical, biological, and 

mechanical means. There is no strategy to even control these weeds; let alone eradicate them, has 

achieved any enduring success especially inside the Protected Areas and forested landscapes. At best 

P. juliflora and L. camara spread can be halted by actions such as clear cutting/up-rooting followed by 

burning of the stump of P. juliflora and keeping up-side down of stump of L. camara. Alternatively, ways 

can be found to utilize the existing stands of P. juliflora so that frequent harvesting can exert a check on 

its expansion. Minimum, 10 years weed management plan should be made mandatory of all Management 
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Plans of all Protected Areas and other reserve forests of Tamil Nadu to successfully halt the expansion 

of these invasive species so that the native biodiversity are conserved. 
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