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Abstract 

Urban landscapes across India today are often assumed to be natural extensions of local ecology. Yet many 

of the trees, shrubs, and plantation species that dominate these environments are the result of deliberate plant 

transfers during the colonial period. Between the nineteenth and early twentieth centuries, British forestry 

departments, botanical gardens, and horticultural institutions introduced numerous non-native species into 

the subcontinent for economic, administrative, and aesthetic purposes. These introductions were linked to 

imperial priorities such as railway expansion, plantation agriculture, erosion control, and the landscaping of 

colonial cities. Over time, these plants became embedded in India’s forestry practices, urban planning 

systems, and municipal horticulture policies. 

This study argues that many contemporary ecological stresses in Indian urban and semi-arid environments 

are not purely modern phenomena but the long-term ecological consequences of colonial botanical 

engineering embedded in forestry, plantation agriculture, and municipal horticulture. 

This paper examines the historical introduction of non-native plant species during British rule and 

investigates the ecological and public health consequences that continue to emerge in contemporary India. 

Using a combination of colonial forestry manuals, horticultural guides, botanical garden reports, and modern 

ecological and aerobiological studies, the research reconstructs the institutional pathways through which 

selected species were introduced, promoted, and disseminated across landscapes. The study focuses on 

several representative species that illustrate distinct modes of colonial environmental intervention, including 

plantation forestry species such as Eucalyptus globulus, agroforestry and plantation shade trees such as 

Grevillea robusta, afforestation and degraded-land species such as Acacia auriculiformis, and invasive arid-

zone species such as Prosopis juliflora and Leucaena leucocephala. These case studies demonstrate how 

colonial botanical policies reshaped ecological systems by altering species composition, water use patterns, 

and vegetation dynamics. 

The paper also explores how some introduced plants interact with contemporary urban environmental 

conditions. In several Indian cities, seasonal pollen loads and allergenic vegetation are influenced by plant 

species that were historically introduced through forestry programs, plantation systems, or ornamental 

landscaping. Urban vegetation can additionally interact with atmospheric chemistry through the emission of 

natural volatile compounds, contributing to complex seasonal air quality dynamics when combined with 

modern traffic and industrial emissions. Thus, plant introductions originally intended to serve colonial 

economic or aesthetic objectives may have unintended long-term implications for biodiversity, water 

availability, and public health. 
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A central argument of the study is that many contemporary ecological challenges linked to vegetation 

patterns cannot be understood without examining their historical origins. Colonial botanical networks—

including botanical gardens, forestry departments, and plantation research stations—functioned as nodes in a 

global system that moved plants across continents and adapted them to new environments. Once established, 

these species became integrated into institutional practices that continued after independence, including 

municipal landscaping guidelines, highway plantations, and afforestation programs. As a result, present-day 

urban and rural vegetation patterns often reflect historical administrative choices rather than ecological 

suitability to local climates. 
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By tracing the historical trajectories of selected plant introductions and comparing them with modern 

ecological research, this study highlights the enduring environmental legacy of colonial botanical policy in 

India. Understanding this legacy provides an important perspective for contemporary debates on urban 

forestry, biodiversity conservation, and climate-resilient landscape planning. Reconsidering species selection 

and ecological compatibility in light of historical evidence can contribute to more sustainable approaches to 

managing vegetation in rapidly growing Indian cities and changing climatic conditions. 
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Section 1 

Introduction 

Landscapes are the product of long interactions between ecological processes and human intervention. The 

vegetation that characterizes a region at any given moment often reflects not only natural climatic and 

biological conditions but also historical decisions about land management, agriculture, forestry, and urban 

planning. In many parts of the world, modern landscapes are shaped by plant species introduced through 

trade, colonization, and agricultural experimentation. The Indian subcontinent provides a particularly 

revealing case of such transformations, where large-scale botanical exchanges during the colonial period 

reshaped both rural and urban ecosystems in lasting ways (Brockway 1979; Arnold 2000). 

During the nineteenth century, the expansion of European colonial rule coincided with the rise of modern 

botanical science and systematic forestry management. Colonial administrators increasingly sought to 

reorganize landscapes in ways that would enhance economic productivity, secure strategic resources, and 

impose administrative order on newly governed territories. Botanical institutions, agricultural research 

stations, and forestry departments became central instruments in this process. Through these institutions, 

plants from different parts of the world were collected, studied, and redistributed across colonial territories 

where they were believed to have economic or environmental value (Brockway 1979). 

 

Figure 1 illustrates the gradual introduction of several exotic tree species into India during the colonial 

period. These plants were promoted through botanical gardens, forestry departments, and plantation 

agriculture systems. Many later became dominant components of Indian urban landscapes, plantations, and 

afforestation programs 
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One of the most important institutions in this global botanical exchange system was the Royal Botanic 

Gardens, Kew. During the nineteenth century, Kew emerged as the central coordinating institution for 

botanical research within the British Empire. Seeds and plant specimens gathered from colonial territories 

were sent to Kew for classification and experimentation. From there, selected species were distributed to 

botanical gardens across the empire where they could be cultivated under different climatic conditions. These 

gardens served as experimental sites for evaluating which species could be successfully introduced into new 

landscapes (Brockway 1979; Arnold 2000). 

In the Indian subcontinent, botanical gardens such as the Acharya Jagadish Chandra Bose Indian Botanic 

Garden and the Saharanpur Botanical Garden functioned as regional centers for plant acclimatization and 

experimentation. These institutions cultivated hundreds of imported species and evaluated their suitability for 

various colonial economic projects, including plantation agriculture, forestry plantations, and ornamental 

landscaping. Once plants were considered useful, they were distributed through forestry departments, 

plantation estates, and municipal horticulture programs, gradually integrating them into local landscapes 

(Arnold 2000). 

The motivations behind these botanical transfers were closely tied to the economic priorities of colonial 

administration. Rapid expansion of railway networks required large quantities of timber for sleepers and 

construction materials, encouraging the search for fast-growing tree species suitable for plantation forestry. 

Plantation agriculture, particularly tea and coffee cultivation in hill regions, required shade trees capable of 

regulating sunlight and maintaining favorable microclimates for plantation crops. Colonial administrators 

also sought to stabilize arid landscapes that were classified as degraded or unproductive, often through the 

introduction of drought-tolerant tree species (Guha 1989). 

Several species introduced during this period eventually became widely established in Indian landscapes. 

Among them were Eucalyptus globulus, introduced from Australia for timber and fuelwood plantations, and 

Prosopis juliflora, brought from the Americas as a drought-resistant tree for land stabilization. Plantation 

systems frequently relied on shade trees such as Grevillea robusta, while colonial urban landscaping favored 

ornamental species including Delonix regia and Jacaranda mimosifolia. These species were selected 

primarily for their economic productivity or aesthetic appeal rather than for their ecological compatibility 

with local ecosystems (Brockway 1979; Arnold and Guha 1995). 

Although these introductions initially appeared beneficial from the perspective of colonial administrators, 

their long-term ecological consequences were complex. Fast-growing plantation species could alter water 

cycles through high transpiration rates, while certain drought-tolerant trees spread aggressively beyond their 

intended plantations and transformed native vegetation communities. Urban landscapes planted with a 

limited number of ornamental species also influenced biodiversity patterns, pollen cycles, and habitat 

availability for wildlife. Such ecological effects often emerged gradually as introduced plants interacted with 

local soils, climates, and biological communities (Guha 1989). 

These developments highlight an important principle in environmental history: ecological change frequently 

unfolds over long periods of time as the delayed outcome of earlier institutional decisions. Trees introduced 

during the nineteenth century for economic or aesthetic purposes have in many cases become permanent 

components of regional ecosystems. Their presence continues to shape environmental conditions across large 

parts of the Indian subcontinent, influencing hydrology, biodiversity, and urban ecological dynamics. 
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Understanding these botanical legacies is therefore essential for interpreting the environmental history of 

South Asia and for addressing contemporary environmental challenges. As cities expand and ecological 

pressures intensify, questions about which species should be planted in forests, plantations, and urban 

landscapes have become increasingly important. Examining the historical processes through which 

introduced plants reshaped landscapes provides valuable insight into how present-day environmental policies 

might better align economic development with ecological sustainability (Arnold 2000; McDonnell and Hahs 

2008). 

 

Section 2 

Colonial Botanical Networks 

The large-scale movement of plant species across the Indian subcontinent during the nineteenth and early 

twentieth centuries was part of a broader system of imperial botanical exchange that connected scientific 

institutions, colonial administrations, and agricultural enterprises across the British Empire. These exchanges 

were not isolated or accidental events; rather, they were coordinated through institutional networks designed 

to identify, cultivate, and distribute plant species that could enhance economic productivity or environmental 

management in colonial territories. Botanical science, forestry administration, and agricultural 

experimentation worked together to transform landscapes in ways that aligned with imperial economic 

priorities (Brockway 1979; Arnold 2000). 

At the center of this global botanical exchange system stood the Royal Botanic Gardens, Kew, which 

emerged during the nineteenth century as one of the most influential botanical institutions in the world. Kew 

served as the primary coordinating center for plant collection and classification within the British Empire. 

Botanical specimens gathered from different regions were sent to Kew for identification, cultivation, and 

scientific study. Once researchers determined that a species possessed potential economic or environmental 

value, seeds and seedlings were distributed to botanical gardens and experimental stations in colonial 

territories where their adaptability could be tested under local conditions (Brockway 1979). 

Colonial botanical gardens in India formed a crucial part of this imperial network. Among the most 

significant were the Acharya Jagadish Chandra Bose Indian Botanic Garden and the Saharanpur Botanical 

Garden. These institutions functioned as regional acclimatization centers where plant species from different 

continents were cultivated and evaluated. Botanical officers recorded information on growth rates, soil 

preferences, drought tolerance, and economic potential before recommending particular species for wider 

cultivation. In this way, botanical gardens became experimental laboratories where colonial administrators 

attempted to adapt foreign plants to Indian ecological conditions (Arnold 2000). 

The circulation of plant species through these botanical networks was closely tied to colonial economic 

ambitions. Administrators believed that the introduction of suitable crops and trees could increase 

agricultural productivity, stabilize degraded landscapes, and provide valuable raw materials for expanding 

industries. Forestry departments and agricultural research institutions therefore worked closely with 

botanical gardens to identify species that could support these objectives. Once a species proved successful in 

experimental plots, it was distributed through nurseries and plantation systems across the subcontinent 

(Brockway 1979). 
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The establishment of the Imperial Forest Department during the mid-nineteenth century further accelerated 

these botanical exchanges. Colonial forestry officials were tasked with surveying forest resources, regulating 

timber extraction, and establishing plantations capable of supplying the growing demand for timber 

generated by railway expansion and industrial development. Because many native hardwood species required 

long growth periods, foresters frequently experimented with exotic species that promised faster timber 

production and greater adaptability to plantation management (Guha 1989). 

One example of this approach was the introduction of Eucalyptus globulus and other eucalyptus species from 

Australia. These trees attracted considerable interest from colonial foresters because they grew rapidly, 

produced straight trunks suitable for timber, and appeared capable of thriving in diverse environmental 

conditions. Experimental plantations were first established in hill stations and forest research centers before 

eucalyptus cultivation gradually expanded into other regions where timber demand was high (Brockway 

1979). 

Botanical networks also supported the expansion of plantation agriculture across the Indian subcontinent. 

Coffee and tea plantations established in the Western Ghats and northeastern regions required shade trees 

capable of regulating sunlight and maintaining stable microclimatic conditions for plantation crops. To meet 

this need, plantation managers introduced species such as Grevillea robusta, which provided filtered shade 

while allowing sufficient light to reach the crops below. Over time, Grevillea became a common component 

of plantation landscapes, illustrating how botanical experimentation could reshape entire agricultural 

ecosystems (Arnold 2000). 

In semi-arid regions, colonial administrators promoted the planting of drought-resistant species that were 

believed to improve degraded landscapes and provide fuelwood resources for local populations. One such 

species was Prosopis juliflora, a hardy tree native to Central and South America. Colonial officials initially 

viewed Prosopis as a solution to soil erosion and fuelwood shortages in dry regions. The tree’s ability to 

survive harsh environmental conditions made it attractive for afforestation programs designed to stabilize so-

called “wastelands.” However, the long-term ecological consequences of this introduction would later 

become evident as Prosopis spread beyond its original plantations and established dense thickets across 

several arid landscapes (Guha 1989; Arnold and Guha 1995). 

Urban landscaping formed another channel through which introduced plants spread across colonial 

territories. Newly planned administrative cities and cantonment towns were designed with wide boulevards 

and public gardens intended to project order and aesthetic refinement. Municipal horticulture departments 

therefore sought ornamental trees that could create visually striking avenues and shaded public spaces. 

Flowering species such as Delonix regia and Jacaranda mimosifolia became popular choices because of their 

dramatic seasonal blooms and symmetrical canopy structures. Through repeated planting along roadsides and 

in public gardens, these ornamental species gradually became characteristic features of urban landscapes 

across many Indian cities (Arnold 2000). 

The cumulative impact of these botanical exchanges was profound. Through coordinated networks linking 

scientific institutions, forestry administrations, plantation estates, and municipal authorities, the colonial state 

facilitated the introduction and distribution of numerous foreign plant species across the Indian subcontinent. 

These plants became embedded in forests, agricultural landscapes, and urban environments, often persisting 

long after the colonial institutions that introduced them had disappeared. As a result, modern vegetation 

patterns across large parts of South Asia reflect not only ecological processes but also the historical legacy of 

imperial botanical experimentation and landscape transformation (Brockway 1979; Arnold and Guha 1995). 
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Section 3 

Colonial Landscape Design and Plant 

Introductions 

The introduction of foreign plant species into the Indian subcontinent during the colonial period was closely 

linked to broader transformations in land management, economic production, and urban design. Colonial 

administrators did not view landscapes simply as ecological systems but as spaces that could be reorganized 

to enhance economic productivity, administrative efficiency, and visual order. Through forestry policies, 

plantation agriculture, and urban landscaping programs, colonial authorities introduced numerous plant 

species that they believed would improve land utilization and support imperial economic priorities. These 

botanical interventions gradually reshaped both rural and urban landscapes across South Asia (Brockway 

1979; Guha 1989). 

One of the most important drivers of plant introduction was the expansion of plantation agriculture. 

Beginning in the nineteenth century, large areas of hill regions in southern and northeastern India were 

converted into plantations producing export-oriented crops such as tea and coffee. Plantation agriculture 

required careful management of sunlight, soil moisture, and microclimatic conditions to ensure optimal crop 

growth. Shade trees were therefore planted throughout plantation estates to regulate environmental 

conditions and protect crops from excessive sunlight and wind (Arnold 2000). 

In many plantation regions, managers introduced foreign species that appeared better suited to these 

functions than local trees. Among the most widely used shade trees was Grevillea robusta, commonly known 

as silver oak. Native to Australia, Grevillea robusta became popular in coffee and tea plantations because its 

relatively open canopy allowed filtered sunlight to reach plantation crops while still providing sufficient 

shade. The species also grew rapidly and adapted well to plantation environments in the Western Ghats. 

Over time, Grevillea became a characteristic feature of plantation landscapes in several parts of India 

(Brockway 1979). 

Timber demand associated with colonial infrastructure projects represented another major factor encouraging 

the introduction of new tree species. The expansion of railway networks across India during the nineteenth 

century required vast quantities of timber for sleepers, bridges, and construction materials. Colonial forestry 

officials therefore sought tree species capable of producing usable timber within relatively short periods. 

Because many native hardwood species grew slowly, foresters experimented with exotic species that 

promised faster growth and reliable timber supply (Guha 1989). 

Among the species that attracted particular interest were trees belonging to the genus Eucalyptus globulus. 

Native to Australia, eucalyptus species were known for their rapid growth, straight trunks, and adaptability to 

different soil conditions. Early experimental plantations were established in hill stations and forest research 

centers where colonial foresters monitored their performance under Indian climatic conditions. As eucalyptus 

demonstrated strong growth in several environments, plantations expanded into other regions where fast-

growing timber species were considered economically advantageous (Brockway 1979). 
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Colonial land management programs also targeted semi-arid landscapes that administrators classified as 

degraded or underutilized. These regions were often described in official reports as “wastelands,” reflecting 

the colonial assumption that land not actively used for agriculture or timber production represented lost 

economic potential. In response, forestry departments initiated afforestation programs designed to stabilize 

soils, prevent erosion, and produce fuelwood resources for local populations (Arnold 2000). 

A notable example of this approach was the introduction of Prosopis juliflora, a drought-resistant tree native 

to Central and South America. Colonial administrators believed that this species could survive harsh 

environmental conditions while providing fuelwood and stabilizing sandy soils. Initially planted in arid 

regions of western India, Prosopis juliflora demonstrated remarkable adaptability and spread rapidly beyond 

its original plantations. Over time, it formed dense thickets across large areas of semi-arid landscapes, 

illustrating how plant introductions intended to improve degraded environments could produce unintended 

ecological consequences (Guha 1989; Arnold and Guha 1995). 

Urban landscapes were also transformed through botanical introductions during the colonial period. Colonial 

city planning emphasized wide avenues, public gardens, and tree-lined roads that provided shade and visual 

symmetry. These landscapes were intended not only to improve urban sanitation and climate but also to 

reflect the aesthetic principles of imperial urban design. Municipal horticulture departments therefore sought 

ornamental trees capable of producing visually striking displays while adapting to urban environmental 

conditions (Arnold 2000). 

Flowering ornamental species quickly became central elements of colonial urban landscaping. Trees such as 

Delonix regia, native to Madagascar, and Jacaranda mimosifolia, originally from South America, were 

widely planted along avenues and in public gardens because of their vibrant seasonal blooms. These species 

complemented the geometric layout of colonial streets and administrative districts while providing shade for 

pedestrians and vehicles. Over time, repeated planting of such ornamental trees helped define the visual 

identity of many colonial cities across the subcontinent (Arnold 2000). 

Although these plant introductions often achieved their intended economic or aesthetic purposes, they also 

initiated ecological changes that became increasingly apparent over time. Plantation species with rapid 

growth rates altered water consumption patterns, while drought-tolerant trees introduced for land 

stabilization spread beyond their intended boundaries. Urban landscapes dominated by a limited number of 

ornamental species sometimes supported lower ecological diversity compared with more complex native 

vegetation communities. 

These developments illustrate how colonial landscape design involved more than simply introducing new 

plant species. It represented a systematic attempt to reorganize ecosystems in ways that served imperial 

administrative and economic goals. Through plantation agriculture, forestry plantations, and urban 

landscaping programs, colonial authorities reshaped vegetation patterns across the Indian subcontinent. The 

ecological consequences of these transformations continue to influence environmental conditions in both 

rural and urban landscapes today (Brockway 1979; Guha 1989; Arnold and Guha 1995). 
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Section 4 

Ecological Consequences of Introduced Species 

The introduction of non-native plant species into Indian landscapes during the colonial period produced 

ecological effects that extended well beyond the economic or administrative goals that initially motivated 

these botanical transfers. Although many introduced trees were selected for their potential economic 

benefits—such as timber production, shade provision, or soil stabilization—their biological characteristics 

often interacted with local ecosystems in ways that altered hydrological cycles, vegetation dynamics, and 

biodiversity patterns. These ecological transformations frequently unfolded gradually as introduced species 

established themselves within new environmental contexts and began interacting with native plants, soils, 

and climatic conditions (Guha 1989; Arnold and Guha 1995). 

One of the most widely discussed ecological consequences of plantation species is their potential impact on 

hydrological systems. Trees influence local water cycles through processes such as transpiration, canopy 

interception of rainfall, and root absorption of soil moisture. Fast-growing plantation species often exhibit 

high transpiration rates and extensive root systems capable of extracting large quantities of water from the 

soil. When planted in dense monoculture plantations, such species can significantly alter the balance between 

rainfall, soil moisture retention, and groundwater recharge (Calder 1997). 

The widespread planting of Eucalyptus globulus and related eucalyptus species illustrates these hydrological 

dynamics. Native to Australia, eucalyptus trees evolved in environments characterized by periodic drought 

and high evapotranspiration rates. Their physiological adaptations include deep root systems that can access 

groundwater reserves and leaves that reduce water loss while maintaining efficient photosynthesis. These 

traits allow eucalyptus species to grow rapidly in a wide range of climatic conditions, making them attractive 

for plantation forestry. However, they also contribute to relatively high water consumption compared with 

many native dryland tree species (Calder 1997; Arnold and Guha 1995). 

Hydrological studies in plantation regions have reported that dense eucalyptus plantations can reduce stream 

flow and influence groundwater availability under certain environmental conditions. These effects are 

particularly noticeable in semi-arid regions where rainfall is limited and groundwater resources are already 

under pressure. Although the magnitude of such impacts varies depending on plantation density, soil 

conditions, and climate, the example highlights how species introduced primarily for economic productivity 

can simultaneously influence fundamental ecological processes such as water cycling (Calder 1997). 

Another important ecological consequence of botanical introductions is the potential for certain species to 

become invasive. Invasive species are plants that spread rapidly beyond their original planting areas and 

establish self-sustaining populations that compete with native vegetation. Characteristics that often 

contribute to invasive success include rapid growth, high seed production, tolerance of disturbed 

environments, and effective seed dispersal mechanisms. When such species are introduced into new 

ecosystems where natural competitors or predators are absent, they may expand rapidly and alter vegetation 

structures over large areas (Arnold and Guha 1995). 

A prominent example in the Indian context is the spread of Prosopis juliflora. Originally introduced to 

stabilize degraded landscapes and provide fuelwood in arid regions, Prosopis juliflora demonstrated an 

exceptional capacity to colonize open or disturbed environments. The tree produces large quantities of seeds 
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that are easily dispersed by livestock and wildlife that consume its nutrient-rich pods. Once established, 

dense Prosopis thickets can form rapidly, creating vegetation structures that suppress native grasses and 

shrubs by competing for sunlight, water, and soil nutrients (Guha 1989). 

The ecological consequences of such invasions can be substantial. Grassland ecosystems that once supported 

diverse herbaceous vegetation and pastoral livelihoods may become dominated by woody thickets that alter 

soil conditions and reduce forage availability for grazing animals. In parts of western India, including 

Rajasthan and Gujarat, Prosopis juliflora has expanded across extensive areas of former grazing land, 

illustrating how introduced species can transform both ecological and socio-economic systems (Arnold and 

Guha 1995). 

Introduced plant species may also influence biodiversity by altering ecological relationships between plants, 

insects, birds, and soil organisms. Native ecosystems often consist of complex networks of interactions that 

have evolved over long periods of time. Many insects, pollinators, and herbivores depend on specific plant 

species for food and habitat. When introduced plants replace native vegetation, these ecological relationships 

may be disrupted. Some exotic species produce leaf litter that alters soil chemistry, while others provide 

fewer resources for native insects and pollinators. As a result, ecosystems dominated by introduced trees may 

support lower levels of biodiversity compared with ecosystems composed primarily of native vegetation 

(Guha 1989). 

Urban environments provide an additional context in which introduced plants can influence ecological 

conditions. Cities often rely on ornamental tree species selected for their aesthetic qualities or ability to 

tolerate urban stress. However, the repeated planting of a limited number of species can simplify urban 

ecosystems and reduce habitat diversity for wildlife. Trees planted in dense rows along streets or within 

parks may produce synchronized flowering events that release large quantities of pollen into the urban 

atmosphere. In densely populated cities, such pollen can interact with atmospheric pollutants and contribute 

to seasonal respiratory health issues among sensitive populations (D’Amato et al. 2007). 
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Figure:. Comparative seasonal pollen intensity of selected tree species commonly found in Indian 

landscapes. Native species such as Peepal (Ficus religiosa), Palash (Butea monosperma), and Neem 

(Azadirachta indica) typically produce moderate pollen loads within established ecological cycles. In 

contrast, ornamental colonial-era avenue species such as Gulmohar (Delonix regia) and Jacaranda (Jacaranda 

mimosifolia), along with invasive Prosopis juliflora, may generate higher seasonal pollen loads contributing 

to urban allergenic stress. 
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Figure. Conceptual relationship between vegetation patterns and seasonal airborne particulate and pollen 

loads across Delhi. Colonial-era ornamental boulevard plantings and Prosopis-dominated ridge ecosystems 

may contribute to localized seasonal pollen accumulation alongside urban particulate pollution. 

 

 

Together, these examples illustrate how botanical introductions can reshape ecosystems through multiple 

ecological pathways. Hydrological changes associated with plantation species, invasive spread of drought-

tolerant trees, and altered biodiversity patterns within urban environments all demonstrate that plant 

introductions represent more than simple transfers of species between regions. They initiate complex 

ecological processes that may unfold over decades or centuries as introduced plants interact with local 

ecosystems. 
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Understanding these ecological consequences is therefore essential for evaluating the long-term 

environmental legacy of colonial botanical policies. While many introduced species continue to provide 

economic or aesthetic benefits, their broader ecological impacts highlight the importance of considering 

ecosystem compatibility when selecting species for forestry, agriculture, and urban landscaping. Recognizing 

how introduced plants influence ecological processes can help inform more sustainable approaches to 

landscape management and ecological restoration in contemporary environments (Guha 1989; Arnold and 

Guha 1995; Calder 1997). 

 

Section 5 

Urban Ecology and Environmental Effects 

Urban ecosystems represent complex environments where natural ecological processes interact with intense 

human activity, built infrastructure, and managed vegetation. The structure of vegetation within cities 

influences a wide range of environmental factors including microclimate regulation, air quality, biodiversity, 

and human health. In many Indian cities, patterns of urban vegetation are strongly shaped by colonial-era 

planning traditions that emphasized orderly landscapes, wide avenues, and ornamental tree planting. These 

historical planting practices continue to influence the ecological functioning of urban environments today 

(Arnold 2000; McDonnell and Hahs 2008). 
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During the late nineteenth and early twentieth centuries, colonial urban planning sought to create cities that 

reflected ideals of sanitation, surveillance, and administrative order. Newly planned administrative capitals 

and cantonment towns were designed with broad boulevards, open lawns, and carefully arranged tree-lined 

avenues intended to improve airflow and provide shade. Municipal horticulture departments were 

responsible for maintaining these landscapes and selecting tree species suitable for urban environments. In 

many cases, these departments favored ornamental trees that combined aesthetic appeal with adaptability to 

city conditions (Arnold 2000). 

Flowering species such as Delonix regia and Jacaranda mimosifolia became particularly popular for avenue 

planting because their bright seasonal blossoms created visually striking urban landscapes. These trees were 

frequently planted in rows along major roads and in public gardens, producing distinctive seasonal displays 

that became characteristic features of several Indian cities. Over time, repeated planting of a limited number 

of ornamental species created relatively uniform urban tree canopies in many metropolitan areas (Arnold 

2000). 

Urban vegetation plays a critical role in regulating environmental conditions within cities. Tree canopies 

provide shade that reduces surface temperatures and mitigates the urban heat island effect produced by large 

expanses of concrete and asphalt. Through the process of evapotranspiration, trees release moisture into the 

atmosphere, which can contribute to localized cooling in densely built environments. In addition, urban trees 

help filter airborne pollutants by capturing particulate matter on leaf surfaces and absorbing certain gaseous 

pollutants through stomatal processes (Nowak et al. 2006). 

Despite these environmental benefits, the composition of urban vegetation can also produce unintended 

ecological effects. Trees naturally release pollen and volatile organic compounds as part of their reproductive 

and physiological cycles. When large numbers of trees of the same species are planted within confined urban 

spaces, synchronized flowering events can produce concentrated pulses of airborne pollen. In densely 

populated metropolitan areas, these pollen emissions may contribute to seasonal respiratory allergies and 

interact with atmospheric pollutants such as particulate matter and nitrogen oxides (D’Amato et al. 2007). 

Urban tree selection can therefore influence patterns of pollen exposure in cities. Some ornamental species 

produce particularly high levels of airborne pollen, and when these species dominate urban landscapes they 

may intensify seasonal allergen loads. Research on urban aerobiology has shown that pollen concentrations 

are often highest in areas where monoculture plantings of a few ornamental species dominate roadside 

vegetation and public parks. This phenomenon has led urban ecologists to emphasize the importance of 

species diversity in urban forestry programs in order to distribute pollen production more evenly across 

different flowering periods (Cariñanos and Casares-Porcel 2011). 

The ecological consequences of urban vegetation composition extend beyond pollen dynamics. Tree species 

differ significantly in their ability to support urban biodiversity. Native trees often host a wide range of 

insects, pollinators, and birds that have co-evolved with them over long periods of time. In contrast, some 

ornamental or introduced species may support fewer insect populations or provide limited nesting 

opportunities for birds. Urban landscapes dominated by a narrow selection of ornamental trees may therefore 

exhibit reduced ecological complexity compared with ecosystems composed of diverse native vegetation 

(McKinney 2006). 

Changes in vegetation structure can also influence the distribution of urban wildlife. Cities with simplified 

vegetation patterns often favor adaptable generalist species that can exploit human-modified environments. 
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Birds that rely on diverse insect populations or specialized habitats may decline as urban ecosystems lose 

ecological complexity. Meanwhile, species capable of feeding on human-generated food sources and nesting 

on buildings may become increasingly abundant. Such ecological shifts reflect broader patterns of urban 

ecological simplification that have been observed in metropolitan regions worldwide (McDonnell and Hahs 

2008). 

Urban environmental management therefore requires careful consideration of both the benefits and 

limitations of different tree species. While ornamental trees provide aesthetic value and shade, excessive 

reliance on a small number of species can reduce ecological resilience and increase vulnerability to pests, 

diseases, and environmental stress. Modern urban forestry programs increasingly emphasize species 

diversity, ecological compatibility, and the integration of native trees into city landscapes as strategies for 

enhancing biodiversity and ecosystem services (Nowak and Heisler 2010). 

These considerations illustrate how urban vegetation represents a critical interface between ecological 

processes and human well-being. Trees planted along streets and in parks influence not only the visual 

character of cities but also their environmental performance and ecological sustainability. Recognizing the 

historical origins of urban planting practices can therefore provide valuable insight into how contemporary 

cities might redesign urban green spaces to support healthier and more resilient ecosystems in the future 

(Arnold 2000; McDonnell and Hahs 2008). 

 

 

Section 6 

Urban Ecological Simplification and Bird 

Populations 

Urban environments are characterized by highly modified ecological conditions that differ substantially from 

surrounding natural landscapes. Buildings, transportation infrastructure, altered vegetation patterns, and 

continuous human activity reshape the physical and biological environment of cities. As a result, urban 

ecosystems often support a different assemblage of species than nearby rural or forested areas. Some species 

decline because they depend on specialized habitats that are lost during urban expansion, while others thrive 

because they possess behavioral and ecological flexibility that allows them to exploit human-modified 

environments. These shifts in species composition illustrate a phenomenon widely described in urban 

ecology as biotic homogenization, in which cities across the world develop increasingly similar ecological 

communities dominated by a small number of adaptable species (McKinney 2006; McDonnell and Hahs 

2008). 

One of the most prominent examples of urban wildlife adaptation in many cities across South Asia is the 

expansion of populations of the Rock Pigeon (Columba livia). The rock pigeon originally evolved in cliff-

dominated landscapes of Europe, North Africa, and western Asia, where it nested on rocky ledges and steep 

escarpments. The architectural features of modern cities inadvertently replicate these natural nesting 

environments. Building ledges, balconies, ventilation shafts, bridges, and flyover structures provide abundant 
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artificial nesting sites that mimic cliff habitats. As urban construction expanded, these structures effectively 

created vast new habitats for pigeons within densely populated environments (Johnston and Janiga 1995). 

Urban food systems further contribute to the growth of pigeon populations. Cities generate continuous food 

sources through grain markets, restaurant waste, food discarded in public areas, and deliberate feeding by 

residents in parks and religious spaces. Unlike many bird species that depend on seasonal food sources such 

as insects or fruits, pigeons can subsist on a wide range of grains and human food scraps. This dietary 

flexibility allows them to maintain stable populations and reproduce throughout the year, leading to rapid 

population growth in cities where food resources remain consistently available (Johnston and Janiga 1995). 

While certain species benefit from urban conditions, others experience population declines as their habitats 

become fragmented or degraded. A frequently cited example in the South Asian context is the House 

Sparrow (Passer domesticus). Historically, house sparrows lived in close association with human settlements 

where traditional architecture provided numerous cavities suitable for nesting. Structures such as tiled roofs, 

mud walls, wooden beams, and thatched roofs created small spaces where sparrows could build nests and 

raise their young. However, modern construction techniques increasingly rely on concrete surfaces, sealed 

glass facades, and steel structures that offer far fewer nesting opportunities (Summers-Smith 2003). 

Urban food systems may also influence sparrow populations in ways that differ from those affecting pigeons. 

Although adult sparrows consume grains and seeds, sparrow chicks require soft-bodied insects during early 

stages of development. Urban environments characterized by reduced vegetation diversity and pesticide use 

may support fewer insect populations, limiting the availability of suitable food for developing chicks. 

Reduced insect abundance has therefore been suggested as one factor contributing to declining sparrow 

populations in some metropolitan areas (McKinney 2006). 

Urban vegetation composition also plays a role in shaping bird communities. Landscapes dominated by a 

limited number of ornamental trees often provide fewer ecological resources than diverse native vegetation 

communities. Trees such as Delonix regia and Jacaranda mimosifolia, commonly planted along urban 

avenues, may provide shade and aesthetic value but support relatively limited insect diversity compared with 

native tree species. Reduced insect populations can influence the availability of food for insectivorous birds 

and contribute to simplified urban food webs (McDonnell and Hahs 2008). 

As ecological niches within cities become simplified, generalist species capable of exploiting human-

modified environments often become dominant. In addition to pigeons, other adaptable species such as 

crows and certain rodents thrive in urban environments because they can utilize artificial structures for 

nesting and feed on human-generated food sources. Meanwhile, species that require specialized habitats—

such as wetlands, dense forests, or diverse grasslands—may gradually shift to peri-urban or rural landscapes 

where more suitable ecological conditions remain available (McKinney 2006). 

The resulting ecological pattern is one in which urban environments support relatively large populations of a 

few adaptable species but reduced overall biodiversity. This process does not necessarily occur immediately 

but develops gradually as cities expand and ecological habitats become fragmented. Changes in architecture, 

vegetation composition, pollution levels, and food availability collectively influence which species can 

survive and reproduce in urban landscapes. 

Understanding these dynamics is important for urban environmental planning because bird populations often 

serve as indicators of broader ecological conditions. A diverse bird community typically reflects the presence 
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of varied habitats, healthy insect populations, and structurally complex vegetation. Conversely, ecosystems 

dominated by a small number of generalist species may indicate ecological simplification and reduced 

habitat diversity. Urban planners and ecologists increasingly recognize the importance of maintaining diverse 

vegetation, protecting wetlands and green corridors, and incorporating ecologically appropriate tree species 

in order to support richer wildlife communities within cities (McDonnell and Hahs 2008). 

These strategies acknowledge that urban environments are not ecologically isolated from surrounding 

landscapes but form part of larger regional ecosystems. By improving habitat diversity and incorporating 

ecological principles into urban planning, it may be possible to create cities that support both human well-

being and greater biological diversity while mitigating some of the ecological simplification that 

accompanies rapid urban expansion (McKinney 2006; McDonnell and Hahs 2008). 
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Section 7 

Colonial Legacy in Modern Forestry and Urban 

Planning 

 

The environmental transformations initiated during the colonial period did not end with the political 

transition to independence in the mid-twentieth century. In many cases, the institutional frameworks 

established under colonial administration continued to shape forestry management, agricultural planning, and 

urban landscaping in the decades that followed. Forestry departments, research institutions, and municipal 

horticulture programs inherited both the landscapes and the administrative practices developed during 

colonial rule. As a result, the plant species introduced during earlier botanical exchanges remained deeply 

embedded within modern environmental management systems across the Indian subcontinent (Guha 1989; 

Arnold 2000). 

One of the most visible areas of continuity occurred in plantation forestry. Colonial forest policies 

emphasized the establishment of controlled plantations capable of supplying timber for infrastructure and 

industrial development. This model relied heavily on systematic planting, regulated harvesting cycles, and 

centralized forest management. After independence, many forestry institutions retained these plantation-

based strategies because they provided predictable timber yields and could be integrated into national 
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economic planning. Consequently, species introduced during the colonial era continued to be used in 

plantation programs long after the original colonial administration had ended (Arnold and Guha 1995). 

Among the most widely planted species in post-independence forestry initiatives were trees belonging to the 

genus Eucalyptus globulus. Eucalyptus plantations expanded significantly in several regions because the 

species grows rapidly, produces straight timber suitable for construction and paper pulp, and can adapt to a 

wide range of environmental conditions. Forestry departments often promoted eucalyptus cultivation as part 

of afforestation programs designed to supply timber and fuelwood while reducing pressure on natural forests. 

However, the expansion of eucalyptus plantations also generated debates among ecologists and rural 

communities regarding their effects on groundwater availability and biodiversity in certain landscapes 

(Calder 1997; Guha 1989). 

During the late twentieth century, social forestry programs further reinforced the use of fast-growing 

plantation species. These programs aimed to provide rural communities with accessible sources of fuelwood 

and timber while increasing overall tree cover. Because eucalyptus plantations could produce harvestable 

timber within relatively short cycles, they were frequently selected for social forestry initiatives implemented 

on village lands and degraded forest areas. Although these programs contributed to timber supply, critics 

argued that the widespread cultivation of single-species plantations could reduce ecological diversity and 

alter local water dynamics in some regions (Arnold and Guha 1995). 

Urban landscapes also continued to reflect planting traditions established during the colonial period. 

Municipal horticulture departments responsible for maintaining parks, roadside vegetation, and public 

gardens often relied on species that had become well established in nursery systems during earlier decades. 

Trees such as Delonix regia and Jacaranda mimosifolia remained common choices for avenue planting 

because they were widely available, visually striking, and relatively easy to maintain in urban environments. 

Over time, these species became characteristic elements of urban landscapes in cities such as Delhi, Mumbai, 

and Bangalore, reinforcing the visual legacy of colonial urban design (Arnold 2000). 



21 

 

Similarly, species introduced during colonial afforestation programs continued to dominate certain rural 

landscapes. The drought-tolerant tree Prosopis juliflora remained widespread across semi-arid regions of 

western India where it had originally been planted to stabilize soils and provide fuelwood resources. 

Although the invasive spread of Prosopis became increasingly recognized as an ecological concern, 

controlling its expansion proved difficult because the species produces large quantities of seeds and can 

regenerate quickly after removal. As a result, Prosopis thickets continue to influence vegetation patterns and 

land use in several arid regions today (Guha 1989; Arnold and Guha 1995). 

Institutional continuity also influenced the aesthetic principles guiding urban development. Colonial 

planning emphasized orderly landscapes characterized by wide boulevards, symmetrical tree-lined avenues, 

and carefully maintained public gardens. Many post-independence urban planning authorities continued to 

replicate these design principles when developing new residential districts and administrative areas. As cities 
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expanded, roadside planting programs frequently relied on repeated rows of ornamental trees that provided 

shade and visual uniformity but often supported limited ecological diversity (McDonnell and Hahs 2008). 

In recent decades, however, increasing awareness of environmental sustainability has begun to influence 

forestry and urban planning practices. Ecologists and urban planners have raised concerns about the 

ecological limitations of monoculture plantations and uniform urban tree plantings. These concerns have 

encouraged efforts to diversify species selection in both forestry and urban landscaping programs. Greater 

emphasis is now placed on incorporating native tree species that support biodiversity, provide habitat for 

wildlife, and maintain ecological interactions with local insects and pollinators (Nowak and Heisler 2010). 

Urban forestry programs in several cities have begun promoting mixed-species plantings designed to 

enhance ecological resilience while maintaining the environmental benefits of urban tree cover. Similarly, 

restoration initiatives in some forested regions aim to reintroduce native vegetation communities that 

historically characterized local ecosystems before large-scale plantation forestry altered their composition. 

Such efforts reflect a growing recognition that sustainable landscape management requires balancing 

economic objectives with ecological compatibility. 

The persistence of introduced species across Indian landscapes therefore illustrates the long-term 

environmental legacy of colonial botanical policies. Trees introduced for specific economic or aesthetic 

purposes in the nineteenth century continue to shape vegetation patterns, water dynamics, and biodiversity in 

the twenty-first century. Understanding these historical influences allows policymakers, ecologists, and 

urban planners to better evaluate current land management practices and design strategies that promote more 

resilient and ecologically balanced landscapes in the future (Guha 1989; Arnold 2000; Nowak and Heisler 

2010). 

Section 8 

Hydrological Consequences of Exotic Forestry 

The introduction of fast-growing exotic tree species during the colonial period did not merely alter the 

botanical composition of Indian landscapes; it also reshaped hydrological processes in ways that remain 

insufficiently examined in environmental history. Colonial forestry policies prioritized species capable of 

rapid biomass production and commercial utility, often without systematic understanding of how these trees 

would interact with local water cycles. As a result, several introduced plantation species exhibit 

physiological traits that can significantly influence soil moisture dynamics, groundwater recharge, and 

regional hydrology. 

One of the most widely discussed examples is Eucalyptus globulus and related eucalyptus species introduced 

from Australia during the nineteenth century. Colonial foresters valued eucalyptus for its fast growth, 

straight trunk, and suitability for timber and fuelwood production. Experimental plantations were established 

in hill stations and temperate regions such as the Nilgiris, where climatic conditions resembled parts of the 

species’ native habitat. Over time, eucalyptus plantations expanded into diverse ecological zones, including 

semi-arid regions where water availability was already limited. 

Eucalyptus trees possess several biological characteristics that influence hydrological behavior. They exhibit 

exceptionally high transpiration rates, meaning that large volumes of water absorbed through the roots are 
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released back into the atmosphere through leaf surfaces. Their root systems are capable of penetrating deeply 

into soil layers in search of moisture, allowing them to continue drawing water even when surface soils 

become dry. These traits contribute to their rapid growth but also increase their demand for groundwater 

compared with many native species. Hydrological studies in plantation landscapes have shown that mature 

eucalyptus trees may consume substantially greater volumes of water per day than indigenous dryland trees 

adapted to seasonal monsoon climates (Calder 1997; Farley et al. 2005). 

The water demand of such trees must be understood within the broader context of the Indian monsoon 

system. Native vegetation across much of the subcontinent evolved under conditions of pronounced seasonal 

variability, with intense rainfall concentrated during a few months followed by extended dry periods. Many 

indigenous trees exhibit physiological strategies that reflect this rhythm. Species such as Ficus religiosa 

(Peepal), Azadirachta indica (Neem), and Butea monosperma (Palash) display seasonal leaf shedding and 

moderated transpiration during dry months, reducing their water demand when groundwater recharge is 

minimal. Their root systems often balance deep access to moisture with mechanisms that maintain soil 

stability and support surrounding vegetation communities. 

In contrast, plantation species selected for rapid growth frequently maintain higher transpiration rates 

throughout the year. In regions where eucalyptus or other fast-growing exotics dominate plantation 

landscapes, these physiological traits can influence local water balances by accelerating the transfer of 

groundwater into atmospheric vapor. While transpiration is a natural component of all forest ecosystems, 

large monoculture plantations composed of high-transpiration species can amplify this process across 

extensive areas. Hydrological measurements in several regions of South Asia and other tropical 

environments suggest that such plantations may reduce groundwater recharge and streamflow compared with 

native vegetation systems occupying the same terrain (Farley et al. 2005). 

Another hydrological consequence arises from the structural characteristics of plantation forestry itself. 

Colonial forestry models frequently favored monoculture plantations, in which large areas were planted with 

a single species of similar age and growth pattern. Such landscapes differ significantly from mixed forests 

composed of diverse tree species, shrubs, and ground vegetation. Mixed ecosystems often create layered 

canopies that regulate rainfall infiltration and soil moisture retention. In contrast, monoculture plantations 

may simplify these ecological interactions, sometimes reducing undergrowth and altering the structure of soil 

organic matter. 

Changes in soil structure can influence how rainfall interacts with the land surface. Forest soils rich in 

organic matter typically act as natural sponges, absorbing rainfall and gradually releasing moisture into 

groundwater systems. When plantation management reduces undergrowth or simplifies vegetation structure, 

this capacity for moisture retention may decline. In semi-arid regions, where water availability already 

fluctuates dramatically between monsoon and dry seasons, such changes can contribute to faster surface 

runoff and reduced groundwater recharge. 

The hydrological implications of exotic forestry become particularly visible in landscapes where introduced 

trees coexist with other environmental pressures. Rapid urban expansion, agricultural intensification, and 

groundwater extraction have already placed significant stress on water resources in many parts of India. In 

such contexts, the widespread planting of high-transpiration species may compound existing water scarcity 

by increasing evapotranspiration from land surfaces. The effects may not always be immediately visible at 

small spatial scales, but over large plantation areas they can contribute to gradual shifts in local hydrological 

balances. 
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It is important to emphasize that the relationship between exotic forestry and water availability is complex 

and varies according to climate, soil type, and plantation density. Some introduced species provide valuable 

economic benefits and have become integrated into agroforestry systems that support rural livelihoods. 

Eucalyptus plantations, for example, remain an important source of pulpwood and fuelwood in several 

Indian states. The ecological impact of such plantations therefore depends not only on the species itself but 

also on how it is managed and where it is planted. 

Nevertheless, the historical context of these plantations remains significant. Many of the large-scale 

introductions of exotic forestry species were undertaken during the colonial period under institutional 

frameworks that prioritized timber production and economic efficiency. Hydrological consequences were 

rarely considered in plantation planning because the scientific understanding of ecosystem water dynamics 

was limited at the time. Once established, however, these plantations became embedded in forestry practices 

and land management policies that persisted after independence. 

Understanding the hydrological consequences of exotic forestry therefore requires situating contemporary 

ecological observations within their historical context. Trees planted more than a century ago as part of 

colonial forestry experiments now form extensive components of modern landscapes. Their interactions with 

groundwater, soil moisture, and rainfall infiltration continue to shape local ecosystems in ways that were not 

anticipated when they were first introduced. 

In recent decades, environmental scientists and hydrologists have begun to examine these interactions more 

systematically. Studies comparing native forests with plantation systems suggest that vegetation composition 

can significantly influence evapotranspiration rates, groundwater recharge, and watershed stability (Calder 

1997; Farley et al. 2005). These findings highlight the importance of considering hydrological compatibility 

when selecting species for afforestation or urban greening programs. 

The broader implication is that vegetation should not be treated as a purely aesthetic component of 

landscapes. Trees are active participants in hydrological systems, influencing how water moves through 

soils, rivers, and the atmosphere. Decisions about which species to plant can therefore have long-term 

consequences for water availability, particularly in regions where climate variability and population growth 

are already intensifying pressure on groundwater resources. 

From this perspective, the hydrological legacy of colonial forestry represents an important dimension of 

environmental history. Plantation species introduced for economic purposes continue to interact with water 

cycles across the subcontinent, shaping ecological conditions long after the original colonial institutions that 

promoted them have disappeared. Recognizing these historical roots allows contemporary environmental 

policy to move beyond inherited planting traditions and toward landscape management strategies that better 

align with the hydrological realities of local ecosystems. 
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Section 9 

Colonial Forestry and the Formation of the 

Modern Plantation Landscape 

The vegetation patterns visible across large parts of contemporary India cannot be understood solely as the 

outcome of natural ecological processes or modern development. Many plantation landscapes, roadside tree 

corridors, and afforestation zones are the direct institutional descendants of forestry systems established 

during the colonial period. The transition from diverse indigenous forest ecosystems to simplified plantation 

landscapes represents one of the most significant environmental transformations initiated under British rule. 

This transformation was driven by the administrative philosophy of scientific forestry, which sought to 

reorganize forests into predictable systems of resource extraction designed to serve the economic needs of 

empire (Brandis 1883; Guha 1989). 

Prior to colonial intervention, many forested landscapes across the Indian subcontinent functioned as 

complex ecological mosaics shaped by monsoon cycles, grazing practices, shifting cultivation, and 

community resource management. These ecosystems contained diverse assemblages of trees, shrubs, grasses, 

and understory vegetation that supported both biodiversity and local livelihoods. Forest use was often 

embedded within regional cultural practices and adaptive ecological knowledge, allowing communities to 

extract resources such as timber, fodder, and fuelwood without fundamentally restructuring the composition 

of forest ecosystems. 

The arrival of British colonial administration introduced a fundamentally different approach to forest 

management. From the mid-nineteenth century onward, forests were increasingly treated as state-controlled 

resources whose primary purpose was to supply timber and other materials for imperial infrastructure. The 

rapid expansion of railway networks created an enormous demand for durable wood for sleepers and 

construction, while shipbuilding and military logistics required steady supplies of timber. To meet these 

demands, colonial authorities established centralized forestry departments that reorganized forest landscapes 

according to the principles of scientific forestry (Brandis 1883; Arnold and Guha 1995). 

Scientific forestry promoted a systematic and bureaucratic approach to managing vegetation. Forests were 

divided into administrative compartments, and management plans were designed to maximize predictable 

timber yields over fixed rotational cycles. Within this framework, ecological diversity was often regarded as 

an obstacle rather than an asset. Mixed forests containing numerous species were considered inefficient 

because they produced timber of uneven quality and irregular growth patterns. Colonial foresters therefore 

increasingly favored the cultivation of single-species stands that could be planted, monitored, and harvested 

in controlled cycles. 

This shift toward monoculture forestry encouraged the introduction and expansion of fast-growing tree 

species capable of producing timber within relatively short time periods. Exotic plants imported from other 

parts of the empire were often seen as particularly attractive candidates because they combined rapid growth 

with resilience to varied environmental conditions. Species such as Eucalyptus globulus and Grevillea 

robusta were promoted within forestry and plantation systems precisely because they could generate 

commercially valuable biomass more quickly than many native hardwood trees. Their cultivation aligned 
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well with the economic logic of colonial forestry, which emphasized productivity, uniformity, and 

administrative control over forest landscapes. 

Once these plantation systems were established, they began to reshape the visual and ecological character of 

many regions. Instead of heterogeneous forests composed of multiple native species, large tracts of land 

came to be dominated by evenly spaced rows of identical trees planted in regimented patterns. Such 

plantations were easier for colonial administrators to survey, harvest, and regulate, but they represented a 

significant departure from the ecological complexity that had previously characterized many forest 

ecosystems. 

The institutional structures supporting these plantations extended beyond forest departments themselves. 

Botanical gardens, forestry research institutes, and colonial agricultural departments collaborated in 

identifying suitable plantation species and disseminating planting techniques. Research institutions such as 

the Forest Research Institute in Dehradun tested both indigenous and exotic trees under controlled 

conditions, publishing reports and manuals that guided forestry officers across the subcontinent. These 

manuals frequently recommended specific species for afforestation, roadside planting, or degraded land 

reclamation. Through such institutional channels, plantation forestry gradually became embedded within 

official land management policy. 

The environmental legacy of these practices did not end with the departure of colonial administrators. After 

independence, many of the forestry institutions, administrative frameworks, and technical guidelines 

established during the colonial period remained largely intact. Forestry departments continued to operate 

through compartmentalized management systems, while nursery networks and plantation programs 

reproduced many of the same species promoted during earlier decades. As a result, large-scale afforestation 

efforts in post-independence India often relied upon fast-growing plantation trees originally introduced under 

colonial forestry policies. 

This institutional continuity helps explain why plantation landscapes remain widespread across the 

subcontinent today. Government afforestation schemes, highway plantations, and urban greening projects 

frequently employ species such as eucalyptus or acacia because they grow rapidly, survive in degraded soils, 

and are readily available in commercial nurseries. These practical considerations reinforce historical planting 

patterns that originated within colonial forestry frameworks. In effect, modern plantation landscapes often 

represent the cumulative outcome of decisions made more than a century ago. 

The persistence of plantation forestry also illustrates how administrative systems can outlast the historical 

contexts in which they were created. Colonial forestry policies were designed primarily to support imperial 

economic objectives, particularly the supply of timber for railways, shipbuilding, and industrial 

development. Yet the institutional logic underlying those policies—emphasizing monoculture plantations 

and rapid biomass production—continues to influence contemporary land management even when the 

original economic motivations have changed. 

From an ecological perspective, plantation landscapes differ significantly from the mixed forests they 

replaced. Monoculture stands often support fewer plant and animal species because they lack the structural 

diversity found in natural ecosystems. Soil conditions, moisture retention, and nutrient cycles can also 

change when a single species dominates large areas. In some cases, plantation trees spread beyond their 

intended boundaries, altering surrounding vegetation communities or competing with native plants for water 

and nutrients. These ecological effects vary widely depending on species and environment, but they highlight 
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the broader environmental consequences of transforming diverse ecosystems into simplified plantation 

systems. 

The connection between colonial forestry and modern plantation landscapes therefore represents more than a 

historical curiosity. It reveals how institutional decisions made in the nineteenth century continue to shape 

ecological patterns across the Indian subcontinent. Trees planted under colonial forestry programs have 

matured, reproduced, and spread across landscapes that now form the environmental backdrop of 

contemporary India. Their presence demonstrates that the transformation of forests under colonial rule 

produced long-term ecological trajectories that extend far beyond the colonial period itself. 

Recognizing this historical continuity is essential for understanding current debates about afforestation, 

biodiversity conservation, and sustainable landscape management. Efforts to restore degraded ecosystems or 

expand forest cover must consider not only the number of trees planted but also the ecological characteristics 

of the species selected. Plantation models inherited from colonial forestry may offer rapid canopy cover, yet 

they do not necessarily replicate the ecological functions of diverse native forests. 

The modern plantation landscape of India is therefore best understood as the living legacy of colonial 

forestry. What began as an administrative strategy to supply timber for imperial infrastructure has gradually 

become embedded within contemporary land management practices. By tracing this historical connection, it 

becomes possible to see present-day vegetation patterns not as natural outcomes of ecological evolution, but 

as the enduring imprint of colonial environmental engineering on the subcontinent’s landscapes. 

 

Section 10  

Ecological Restoration and Future Landscape 

Planning 

The environmental transformations described in the preceding sections demonstrate that the composition of 

modern landscapes is closely tied to historical patterns of plant introduction, land management, and urban 

design. Many species introduced during the colonial period remain deeply embedded within contemporary 

forestry systems, plantation agriculture, and urban green infrastructure. While these species often continue to 

provide economic or aesthetic benefits, their ecological impacts—ranging from altered water dynamics to 

reduced biodiversity—have increasingly drawn the attention of environmental scientists and policymakers. 

In response, ecological restoration and sustainable landscape planning have emerged as important 

frameworks for addressing the long-term environmental consequences of historical land management 

practices (Hobbs and Harris 2001; Guha 1989). 

Ecological restoration involves efforts to recover ecosystem structure, biodiversity, and ecological processes 

that may have been disrupted by human activities. In landscapes where introduced species have altered 

native vegetation patterns, restoration initiatives often seek to gradually reintroduce plant communities better 

adapted to local climatic and ecological conditions. Such efforts require careful evaluation of historical 

vegetation patterns, soil characteristics, and hydrological systems in order to identify plant species capable of 

supporting long-term ecosystem stability (Hobbs and Harris 2001). 
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One of the most significant challenges facing restoration programs is the persistence of invasive species that 

have become firmly established within local ecosystems. For example, dense stands of Prosopis juliflora 

continue to dominate large areas of semi-arid landscapes in western India. Although the species was 

originally introduced to stabilize degraded land and provide fuelwood resources, its rapid spread has 

transformed many grassland ecosystems and reduced the availability of native forage plants for pastoral 

communities. Controlling the expansion of Prosopis often requires a combination of mechanical removal, 

long-term vegetation management, and the reintroduction of native grasses and shrubs capable of competing 

with the species in arid environments (Arnold and Guha 1995). 

In forested landscapes, restoration strategies increasingly emphasize the ecological limitations of 

monoculture plantations. Plantation forestry programs that rely heavily on a single species may produce 

timber efficiently but often support lower biodiversity and reduced ecological resilience compared with 

mixed-species forests. In some regions, forestry researchers have therefore begun promoting the gradual 

diversification of plantation systems by incorporating native tree species alongside commercially valuable 

plantation trees. Such mixed-species plantations can improve soil stability, support a wider range of wildlife 

species, and reduce vulnerability to pests or diseases that can spread rapidly through monoculture forests 

(Nair 1993). 

Urban ecosystems present a distinct but equally important context for ecological restoration. Because cities 

contain dense infrastructure and extensive built environments, restoring fully natural ecosystems is rarely 

feasible. Instead, urban ecological planning focuses on enhancing biodiversity and ecosystem services within 

the constraints of urban landscapes. Urban forestry programs can contribute significantly to these goals by 

increasing tree diversity, protecting existing green spaces, and incorporating native vegetation into parks, 

streetscapes, and residential areas (McDonnell and Hahs 2008). 

Native tree species often play a particularly valuable role in urban ecological restoration because they 

support complex relationships with insects, birds, and pollinators that have co-evolved with them over long 

periods of time. Trees such as Ficus religiosa and Azadirachta indica provide food resources, nesting 

habitats, and shade that benefit both wildlife and human populations. Integrating such species into urban 

planting programs can help restore ecological interactions that may have been reduced in landscapes 

dominated by ornamental or exotic trees (Nowak and Heisler 2010). 

Another important strategy in urban ecological planning involves the creation of green corridors and 

interconnected habitat networks. Parks, wetlands, riverbanks, and roadside vegetation can function as 

ecological pathways that allow wildlife to move through urban landscapes and connect fragmented habitats. 

These green corridors also provide environmental benefits such as improved air quality, reduced urban heat 

island effects, and enhanced recreational spaces for urban residents. By linking isolated green spaces, cities 

can support greater biodiversity while improving environmental quality for human populations (Benedict and 

McMahon 2006). 

Urban restoration efforts must also consider the relationship between vegetation and public health. Certain 

tree species produce large quantities of airborne pollen that may contribute to seasonal respiratory allergies. 

When cities rely heavily on a small number of pollen-producing species, seasonal allergen levels may 

increase significantly. Urban forestry programs therefore increasingly consider allergenic potential when 

selecting tree species for planting, aiming to balance environmental benefits such as shade and air filtration 

with the need to minimize pollen-related health risks (Cariñanos and Casares-Porcel 2011). 
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At a broader scale, restoration strategies also intersect with climate adaptation and sustainable development 

goals. Diverse vegetation systems are generally more resilient to environmental stress, including drought, 

heat waves, and pest outbreaks. Incorporating ecological diversity into landscape planning can therefore 

improve the capacity of ecosystems to adapt to changing climatic conditions while continuing to provide 

ecosystem services such as carbon sequestration, water regulation, and habitat provision. 

Ultimately, ecological restoration requires cooperation between multiple institutions, including forestry 

departments, municipal governments, research institutions, and local communities. Landscape management 

decisions must balance economic considerations with ecological sustainability and long-term environmental 

resilience. Recognizing the historical origins of present vegetation patterns allows policymakers and planners 

to better understand why certain species dominate modern landscapes and how alternative strategies might 

create more balanced ecosystems. 

By integrating historical knowledge with ecological science, restoration efforts can move beyond simple 

tree-planting initiatives toward comprehensive landscape management approaches that restore ecological 

function while supporting human well-being. Such strategies acknowledge that landscapes are shaped by 

long-term interactions between human societies and natural systems. Addressing the ecological legacies of 

earlier botanical introductions therefore represents an important step toward building more sustainable and 

resilient environments in the future (Hobbs and Harris 2001; McDonnell and Hahs 2008; Nowak and Heisler 

2010). 
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Section 11 

Conclusion 

 

The transformation of landscapes across the Indian subcontinent during the colonial period illustrates how 

botanical exchanges and environmental management policies can produce long-lasting ecological 

consequences. Through coordinated networks of botanical gardens, forestry departments, and plantation 

enterprises, colonial administrators introduced numerous plant species into South Asian ecosystems in order 

to support economic production, infrastructure development, and urban planning. These introductions were 

embedded within a broader imperial system that sought to reorganize landscapes in ways that aligned with 

the administrative and economic priorities of colonial governance (Brockway 1979; Arnold 2000). 

Institutions such as the Royal Botanic Gardens, Kew played a central role in facilitating these botanical 

transfers by coordinating the collection, classification, and distribution of plant species across the British 

Empire. Botanical gardens established in colonial territories—including the Acharya Jagadish Chandra Bose 

Indian Botanic Garden—served as experimental stations where imported species were acclimatized to local 

environmental conditions before being distributed more widely through forestry plantations, agricultural 

estates, and municipal landscaping programs. Through these institutional networks, plants originating in 
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regions as distant as Australia, Africa, and South America became integrated into the ecological fabric of the 

Indian subcontinent (Brockway 1979). 

Several species introduced during this period eventually became prominent components of modern 

landscapes. Trees such as Eucalyptus globulus were planted extensively for timber production and fuelwood 

plantations, while Grevillea robusta was widely used as a shade tree in plantation agriculture. In semi-arid 

regions, drought-tolerant species such as Prosopis juliflora were introduced to stabilize soils and provide 

fuelwood resources. Urban landscaping programs also promoted ornamental trees including Delonix regia 

and Jacaranda mimosifolia, which became characteristic features of many colonial and post-colonial cities 

(Arnold and Guha 1995). 

Although these species were originally introduced to fulfill specific economic or aesthetic functions, their 

ecological impacts have proven more complex than initially anticipated. Fast-growing plantation species can 

influence hydrological systems through high transpiration rates, potentially altering groundwater dynamics in 

certain environments. Some introduced trees have demonstrated invasive tendencies, spreading beyond their 

intended plantations and transforming native vegetation communities. In urban environments, the repeated 

planting of a limited number of ornamental species can influence biodiversity patterns and seasonal pollen 

dynamics that affect environmental health (Calder 1997; D’Amato et al. 2007). 

These developments highlight an important insight from environmental history: ecological transformations 

often unfold gradually as the long-term consequences of institutional decisions made decades or even 

centuries earlier. The vegetation patterns that define contemporary landscapes are therefore not solely the 

product of natural ecological processes but also the outcome of historical policies and administrative 

practices. Trees introduced during the nineteenth century for specific economic or aesthetic purposes 

continue to influence hydrology, biodiversity, and urban environmental conditions in the present day (Guha 

1989). 

Despite these historical legacies, increasing awareness of ecological sustainability has begun to reshape 

contemporary approaches to forestry and urban landscape management. Urban forestry programs now 

emphasize species diversity and the ecological benefits of incorporating native vegetation into city 

landscapes. Restoration initiatives in both rural and urban environments aim to reintroduce plant 

communities that support biodiversity and enhance ecosystem resilience. These efforts reflect a growing 

recognition that landscape management must balance economic development with ecological compatibility 

and long-term environmental stability (Hobbs and Harris 2001; Nowak and Heisler 2010). 

Understanding the historical origins of modern vegetation patterns is therefore essential for addressing 

current environmental challenges. Rapid urbanization, biodiversity loss, and climate change all require 

careful consideration of how landscapes are managed and which species are selected for planting. By 

examining the ecological consequences of earlier botanical introductions, researchers and policymakers can 

develop more informed strategies for sustainable forestry, urban greening, and ecological restoration. 

Contemporary debates about urban pollution, groundwater depletion, and biodiversity loss must therefore 

consider the historical origins of modern vegetation systems. Many ecological patterns now treated as natural 

features of Indian landscapes are in fact the enduring outcomes of colonial botanical policy. 

The history of colonial botanical exchanges in South Asia demonstrates that environmental decisions made 

in one historical period can shape ecosystems for generations to come. Recognizing these long-term legacies 
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offers valuable insight into how present-day landscape planning might avoid repeating past ecological 

imbalances while creating more resilient and ecologically integrated environments for the future (Arnold 

2000; McDonnell and Hahs 2008). 
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Table 1 

Colonial Plant Introductions in India and Their Documented Ecological Impacts 

Species 
Native 

Region 

Approx. 

Introduction 

Period 

Colonial 

Purpose 

Institutional 

Pathway 

Modern 

Ecological / 

Health Impact 

Eucalyptus 

globulus 
Australia 

Late 19th 

century 

Fast-growing 

timber, railway 

sleepers, 

fuelwood 

Colonial forestry 

programs and 

plantation 

experiments 

High water 

consumption in 

semi-arid regions; 

reduced 

groundwater 

recharge; low 

biodiversity 

support 

Grevillea 

robusta 
Australia 

Late 19th 

century 

Shade tree for 

coffee and tea 

plantations 

Plantation 

agriculture 

promoted by 

colonial 

agricultural 

departments 

Alters understory 

vegetation 

dynamics in 

plantation 

ecosystems 

Acacia 

auriculiformis 

Australia / 

Papua New 

Guinea 

Late 19th – 

early 20th 

century 

Afforestation of 

degraded lands; 

fuelwood; avenue 

tree 

Forestry 

department 

afforestation 

programs 

Can suppress 

native vegetation 

and dominate 

degraded 

landscapes 

Prosopis 

juliflora 

Central and 

South 

America 

Late 19th 

century 

Arid land 

stabilization and 

fuelwood supply 

Afforestation 

programs in dry 

regions 

Highly invasive; 

dense thickets 

reduce native 

grasslands and 

alter grazing 

ecosystems 

Leucaena 

leucocephala 

Central 

America 

Early–mid 

20th century 

Multipurpose tree 

for fodder, 

fuelwood and soil 

improvement 

Afforestation 

and agroforestry 

programs 

Invasive spread; 

suppresses 

regeneration of 

native plants; 
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Species 
Native 

Region 

Approx. 

Introduction 

Period 

Colonial 

Purpose 

Institutional 

Pathway 

Modern 

Ecological / 

Health Impact 

allergenic pollen 

reported 

Delonix regia Madagascar 
Mid–late 19th 

century 

Ornamental 

avenue tree for 

colonial cities 

Municipal 

landscaping and 

botanical 

gardens 

Limited ecological 

support for native 

fauna; seasonal 

pollen production 

Jacaranda 

mimosifolia 

South 

America 

Late 19th – 

early 20th 

century 

Decorative 

flowering tree for 

colonial urban 

landscapes 

Urban 

horticulture 

programs and 

municipal 

nurseries 

Widely planted 

ornamental; 

contributes to 

seasonal pollen 

exposure 

Polyalthia 

longifolia 

South Asia 

(widely 

cultivated) 

Early 20th 

century 

Avenue and 

ornamental 

landscaping in 

colonial 

administrative 

districts 

Urban 

horticulture 

departments 

and public 

works 

landscaping 

Extremely 

common urban 

ornamental; 

limited ecological 

diversity in 

monoculture 

plantings 

 

 

Table 1 summarizes major tree species introduced or widely promoted in India during the colonial period 

through forestry, plantation agriculture, and urban landscaping programs. Many of these species remain 

dominant components of urban and plantation landscapes today, demonstrating the long-term ecological 

legacy of colonial botanical policies. 
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Table 2 

Seasonal Pollen-Producing Plants in Indian Cities and Their Ecological Status 

 

Species 

Native / 

Introduced 

Status 

Pollination 

Type 

Flowering / 

Pollen 

Season 

(North India) 

Reported Health 

Relevance 

Typical Urban 

Presence 

Prosopis 

juliflora 

Introduced 

(Americas) 

Wind 

pollinated 
Feb–Apr 

Major allergenic 

pollen reported in 

aerobiological 

studies 

Dominant in 

Delhi Ridge and 

peri-urban dry 

landscapes 

Leucaena 

leucocephala 

Introduced 

(Central 

America) 

Wind 

pollinated 
Mar–May 

Reported respiratory 

allergies and pollen 

exposure 

Common in 

urban vacant 

lands and 

afforestation 

belts 

Eucalyptus 

globulus 

Introduced 

(Australia) 

Insect and 

wind 

assisted 

Mar–Jun 

Pollen and volatile 

compounds may 

contribute to 

respiratory irritation 

in sensitive 

individuals 

Plantation belts 

and roadside 

plantings 

Delonix regia 
Introduced 

(Madagascar) 

Insect 

pollinated 
Apr–Jun 

Moderate seasonal 

pollen presence; 

primarily ornamental 

Avenue tree in 

parks and 

government 

campuses 

Jacaranda 

mimosifolia 

Introduced 

(South 

America) 

Insect 

pollinated 
Mar–Apr 

Seasonal pollen 

production 

associated with mild 

allergic reactions 

Urban 

landscaping 

and institutional 

campuses 
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Species 

Native / 

Introduced 

Status 

Pollination 

Type 

Flowering / 

Pollen 

Season 

(North India) 

Reported Health 

Relevance 

Typical Urban 

Presence 

Ricinus 

communis 

Naturalized in 

India 

Wind 

pollinated 
Feb–Apr 

Highly allergenic 

pollen documented 

in several 

aerobiology studies 

Urban 

wastelands and 

disturbed soils 

Parthenium 

hysterophorus 

Introduced 

invasive weed 

(Americas) 

Wind 

pollinated 

Aug–Nov 

(also 

scattered 

seasons) 

One of the most 

severe pollen 

allergens in India 

Roadside and 

urban 

wasteland 

invasion 

 Table 2 presents selected pollen-producing plant species commonly recorded in aerobiological studies of 

Indian cities. Several species with documented allergenic pollen are either introduced or naturalized plants 

that expanded through colonial landscaping, forestry, or disturbed urban environments. 

 

Table 3 

Comparative Ecological Characteristics of Selected Native and Introduced Urban Trees in 

India 

Species 

Native / 

Introduced 

Status 

Ecological 

Role in 

Native 

Range 

Water 

Demand 

Biodiversity 

Support 

Pollen / Health 

Considerations 

Typical 

Urban Use 

Ficus 

religiosa 

Native (Indian 

subcontinent) 

Keystone 

fig species 

supporting 

birds, bats, 

insects 

Moderate 

Very high – 

figs feed 

many 

species year-

round 

Low allergenic 

pollen; insect-

pollinated 

Temple 

complexes, 

village 

centers, 

parks 

Azadirachta 

indica 

Native (Indian 

subcontinent) 

Drought-

tolerant 

medicinal 

tree 

Low to 

moderate 

Supports 

insects, 

birds, and 

soil microbes 

Mild pollen 

exposure; rarely 

a major allergen 

Roadsides, 

residential 

planting, 
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Species 

Native / 

Introduced 

Status 

Ecological 

Role in 

Native 

Range 

Water 

Demand 

Biodiversity 

Support 

Pollen / Health 

Considerations 

Typical 

Urban Use 

institutional 

campuses 

Butea 

monosperma 

Native (Indian 

subcontinent) 

Seasonal 

flowering 

tree 

supporting 

pollinators 

Low 

Important 

nectar 

source for 

birds and 

insects 

Minimal pollen 

allergenicity 

Rural 

landscapes, 

ecological 

restoration 

Eucalyptus 

globulus 

Introduced 

(Australia) 

Fast-

growing 

timber 

species 

High in 

semi-arid 

climates 

Low – limited 

support for 

native fauna 

Pollen and 

volatile 

emissions 

linked to 

respiratory 

irritation in 

some studies 

Plantation 

forestry and 

roadside 

planting 

Prosopis 

juliflora 

Introduced 

(Central 

America) 

Shrub/tree 

adapted to 

desert 

ecosystems 

Moderate 

but deep 

groundwater 

access 

Low diversity 

support; 

forms 

monocultures 

Wind-dispersed 

pollen reported 

in allergy 

studies 

Dryland 

afforestation 

and peri-

urban scrub 

Leucaena 

leucocephala 

Introduced 

(Central 

America) 

Nitrogen-

fixing 

pioneer 

species 

Moderate 

Limited 

biodiversity 

support in 

dense stands 

Allergenic 

pollen 

documented in 

aerobiology 

research 

Urban 

wastelands, 

afforestation 

belts 

Delonix regia 
Introduced 

(Madagascar) 

Tropical 

ornamental 

tree 

Moderate 

Limited 

ecological 

support 

compared to 

native 

canopy trees 

Seasonal pollen 

production 

Avenue and 

park 

ornamental 

planting 
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Species 

Native / 

Introduced 

Status 

Ecological 

Role in 

Native 

Range 

Water 

Demand 

Biodiversity 

Support 

Pollen / Health 

Considerations 

Typical 

Urban Use 

Jacaranda 

mimosifolia 

Introduced 

(South 

America) 

Ornamental 

flowering 

species 

Moderate 

Limited food 

resources for 

native fauna 

Seasonal pollen 

presence during 

flowering 

Urban 

avenues 

and 

institutional 

campuses 

 

Table 3 compares selected native and introduced tree species commonly present in Indian urban landscapes. 

Native species such as Ficus religiosa and Azadirachta indica tend to support higher levels of ecological 

interaction with local fauna and pollinators, while several introduced species were historically promoted for 

plantation forestry or ornamental landscaping and often provide more limited ecological integration within 

local ecosystems. 

 

 

 

Table 4 

Colonial Landscape Policy and Modern Environmental Outcomes 

Colonial policy Intended objective Present ecological outcome 

Plantation forestry Rapid timber production Altered forest composition 

Arid afforestation Fuelwood and land stabilization Invasive species spread 

Urban landscaping Imperial aesthetics and shade Dominance of non-native avenue trees 

Botanical experimentation Global plant transfer Long-term ecological reshaping 
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Table 5 

Water Consumption Comparison 

Species Status 
Approx. water use (mature 

tree) 
Hydrological impact description 

Ficus religiosa Native 20–40 L/day (indicative) Balanced, seasonal use of soil moisture; generally compatible with 

local hydrology. 

Azadirachta indica Native 20–50 L/day (indicative) Drought-adapted; moderate water use, maintains function under 

low soil moisture. 

Eucalyptus globulus Introduced 90–200 L/day (indicative) High transpiration; can reduce soil moisture and groundwater 

recharge where densely planted. 

Prosopis juliflora Introduced Deep groundwater access (high 

ET) 

Invasive dominance; exploits deep aquifers, associated with 

groundwater level decline in invaded areas. 

 

 

 

 

Appendix A 

Dataset of Selected Plant Species Introduced or Widely Promoted in India During the 

Colonial Period and Their Documented Ecological Effects 

This appendix compiles plant species introduced or widely promoted in India through colonial forestry, 

plantation agriculture, and urban landscaping programs. The dataset synthesizes historical botanical records 

with modern ecological observations to illustrate the long-term environmental consequences of plant 

transfers during the colonial period. 
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Species Native Region 

Approximate 

Introduction 

Period in India 

Colonial Purpose 
Present Ecological / 

Environmental Impact 

Eucalyptus 

globulus 
Australia Late 1800s 

Plantation 

forestry, railway 

timber, fuelwood 

High water demand in 

dry regions; low 

biodiversity support; 

widespread plantation 

dominance 

Grevillea 

robusta 
Australia Late 1800s 

Shade tree for tea 

and coffee 

plantations 

Alters understory 

regeneration patterns in 

plantation ecosystems 

Acacia 

auriculiformis 

Australia / 

Papua New 

Guinea 

Late 19th century 

Afforestation, 

degraded land 

rehabilitation, 

avenue tree 

Dense stands suppress 

native vegetation in 

disturbed landscapes 

Acacia 

mearnsii 
Australia Mid–late 1800s 

Tannin production 

and plantation 

forestry 

Invasive spread in 

montane ecosystems, 

especially Nilgiris 

Casuarina 

equisetifolia 

Australia / 

Pacific Islands 
Late 1800s 

Coastal 

stabilization and 

windbreak 

plantations 

Soil acidification and 

reduced biodiversity in 

monoculture plantations 

Prosopis 

juliflora 

Central and 

South America 
Late 1800s 

Arid land 

stabilization and 

fuelwood supply 

Highly invasive; replaces 

native grasslands and 

alters grazing 

ecosystems 

Leucaena 

leucocephala 
Central America Early 20th century 

Multipurpose tree 

for fodder, 

fuelwood, nitrogen 

fixation 

Invasive in disturbed 

landscapes; allergenic 

pollen reported 
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Species Native Region 

Approximate 

Introduction 

Period in India 

Colonial Purpose 
Present Ecological / 

Environmental Impact 

Delonix regia Madagascar Mid–late 1800s 

Ornamental 

avenue tree in 

colonial cities 

Limited ecological 

integration with native 

fauna 

Jacaranda 

mimosifolia 
South America Late 1800s 

Ornamental 

flowering tree for 

colonial urban 

landscaping 

Seasonal pollen 

production; low 

ecological diversity 

support 

Peltophorum 

pterocarpum 
Southeast Asia 

Late colonial 

period 

Avenue and 

ornamental tree 

Moderate ecological 

value but often replaces 

native canopy trees 

Cassia siamea Southeast Asia Late 19th century 

Avenue tree and 

ornamental 

planting 

Known pollen allergen in 

some aerobiology 

studies 

Polyalthia 

longifolia 

South Asia 

(cultivated 

widely) 

Early 20th century 

Ornamental and 

avenue 

landscaping 

Common monoculture 

planting with limited 

biodiversity support 

Samanea 

saman 
Central America Late 19th century 

Shade tree in 

plantations and 

urban parks 

Alters light availability 

and understory 

vegetation patterns 

Swietenia 

mahagoni 
Caribbean Late 19th century 

Timber plantation 

and ornamental 

tree 

Limited ecological 

integration outside 

plantation environments 

Khaya 

senegalensis 
Africa 

Late colonial 

period 

Timber and 

ornamental 

avenue tree 

Introduced hardwood 

species with limited 

native ecological 

interactions 
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Species Native Region 

Approximate 

Introduction 

Period in India 

Colonial Purpose 
Present Ecological / 

Environmental Impact 

8Lantana 

camara 

Central and 

South America 
Early 19th century 

Ornamental 

garden shrub 

One of the most 

aggressive invasive 

plants in Indian forests 

Parthenium 

hysterophorus 
Central America Early 20th century 

Accidental 

introduction 

through grain 

imports 

Highly allergenic 

invasive weed affecting 

agriculture and public 

health 

Ricinus 

communis 

Africa / 

Mediterranean 

Naturalized during 

colonial agricultural 

expansion 

Industrial oilseed 

crop and roadside 

plant 

Allergenic pollen and 

widespread urban weed 

presence 

Morus alba China 

Historical 

introduction 

expanded during 

colonial 

horticulture 

Sericulture and 

ornamental 

planting 

Moderate pollen 

allergenicity in urban 

environments 

Melia 

azedarach 
East Asia Late 19th century 

Ornamental and 

shade tree 

Naturalized in many 

regions with moderate 

invasive tendencies 

 

Appendix A presents a dataset of plant species introduced or widely promoted in India during the colonial 

period through forestry programs, plantation agriculture, and urban landscaping. Many of these species 

remain prominent components of contemporary urban and rural landscapes, illustrating the long-term 

ecological legacy of colonial botanical policy. 
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