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Abstract 

This study analyzes the efficiency of non-native trees in the Sonoran Desert. Some non-native 

trees highlighted as examples are Chinaberry tree (Melia azedarach) and the Cottonwood tree 

(Populus deltoides) sometimes referred as Alamo tree in the Southern part of the Sonoran Desert. 

The overall idea is to consider the non-native diversity available in the Sonoran Desert and its 

benefits. Keep in mind that the Sonoran Desert spreads throughout the Arizona, a section in 

California and in Northern Mexico in the state of Sonora, and Baja California Sur; however our 

focus is mainly on the area around Tucson and Sonora, México. Desert plants typically require 

little water and maintenance, which tends to be one of the biggest environmental benefits for 

landscape designers. Landscape designers often present a landscape that will maintain itself 

according to the resources in its surrounding.  Desert plants are preferred in the northern part of 

the Sonoran Desert because they tend to fall into a sustainable type of garden.  

This study consists of four sections: the argument, relevant examples, results and a potential. The 

first section exposes myths behind non-native plants and considers the efficiency of their 

performance in the Sonoran Desert. The efficiency of the non-native plants considers the 

performance of the plant at a social, ecological and economical level. The next section mentions 

three different nonnative plants commonly seen in the Sonoran Desert. These plants are the 

Chinaberry tree, the Alamo tree and the Red Pistache tree. Each tree contributes differently to the 

Sonoran Desert and improve the biodiversity at their site. The third section of the study provides 

a solution for non-native plants to have a sustainable performance in the Sonoran Desert. The last 

section compiles all the previous sections to identify significant change in the efficiency of non-

native plants. As part of the results, one can consider the non-native plant disturbance to be 

essential in the Sonoran Desert. The Sonoran Desert is a location that adapts to extreme heat in 
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the summer and due to its change in elevation also provides a diversity of plants for the cold 

winters.  Therefore, this change in climates throughout the year allows nonnative plants to adapt 

at a faster pace than they would elsewhere. Some suggestions to mention in this paper include 

the adaptation of non-native plants nearby to residential homes. Residential homes require more 

trees that can perform a good job at providing shade to the building during the summer season.  

Introduction 

The Sonoran Desert contains a large rich diversity of plant species that are native to the 

locations in which they are located. However, some non-native species have found their way to 

survive and adapt in a new environments. Throughout the years, the culture within the Sonoran 

desert has varied due to the residents along the desert. If we recall from history, the northern 

section of the Sonoran Desert belonged to Mexico until 1854. Since then the Gadsden Purchase 

took place transferring the ownership to the United States. This change did not affect the 

Sonoran Desert right away, but it did enable the entrance of many European immigrants. 

Immigrants who brought their own ideals and cultures to the area, which is how some of the non-

native plants first appeared in the Sonoran Desert.  

Nonnative plants have learned to adapt even though they often require different needs to 

grow and develop. This research is to present a method in which nonnative plants can be adapted 

efficiently into our Sonoran Desert. It would be simply impractical to get rid of all the non-native 

plants. Speaking environmentally, removing these trees would also remove habitats and 

eventually decrease the species diversity in the site.  Overall, the nonnative plants are a good 

input for the diversity available in the Sonoran Desert. Plants like the chinaberry (Melia 

azedarach) are an example of nonnative plants that have appeared throughout urban areas within 

the Sonoran Desert. The Chinaberry tree (Melia azedarach) is an invasive plant introduced 
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around the 1800s. The USDA Forest Services has not determined a specific native location for 

this tree; however, it speculates that Chinaberry trees are native to Southeastern Asia. We can 

learn how their growth performance adapts to the hot climates of this desert. Nonnative trees 

provide shade; reduce the heat island effect and other benefits analyzed throughout this analysis. 

Another non-native tree adapted to the Sonoran Desert boundaries is the red push pistache 

(Pistacia Hybrid 'Red Push'). Nonnative trees are often near urban locations and provide enough 

shade to perform effectively. Chinaberry trees are invasive; this means that they spread in 

unexpected areas.  Nature is wise. Plants who labeled as invasive species tend to have negative 

connotations, because they are often in undesirable locations. Nature and all the plants follow a 

pattern therefore if there are trees in an urban site, there will be more characteristics connecting 

that tree with the structure. In some cases, the nonnative plants like the Chinaberry tree grow in a 

location that interferes with a built environment but they are able to grow regardless of the 

obstacles.  For instance, Chinaberry trees may grow next to a fence but as long as it adapts well, 

it will be able to survive. Non-native plants in the Sonoran Desert will behave differently than 

native plants. In the following chapters, the intent is to provide some abilities present in 

nonnative plants. 

Part I- The Argument- Connection to Native plants  

Nonnative trees in the Sonoran Desert based their structure on cultural stereotypes. An important 

factor that allows natural vegetation to behave differently when near nonnative plants is the 

climate and animals whose habitat is nearby. The Sonoran Desert stretches from Sonora to 

Arizona and throughout this area, there are many environmental connections either by culture or 

by species migrating.  Nonnative plants can be invasive and opportunistic to our environment, 



Running Head: Efficiency of nonnative plants in the Sonoran Desert.                                                            
 

SVF 6 
 

which can influence from the native plants. However, nonnative plants have adapted to the 

Sonoran Desert that their efficiency is similar to a native plant. 

Natives, plants indigenous to a region and adapted to the growing conditions,  

improve soil fertility, reduce soil erosion, require less fertilizer and pesticides- 

reducing runoff and provide food and shelter for wildlife (Helmer, 2012). 

A native plant has many components in its favor when it comes to landscape design, however a 

nonnative plant adapts to the Sonoran Desert like a native plant that needs extra care. A plant can 

perform efficiently if it responds to the needs of the environment in where it stands. According to 

Blumenthal (2013), climate changes tend to favor of invasive species (performing like Melia 

azedarach) who are often exposed to a variety of climates. The improvement of invasive species 

due to climate changes is still being researched, yet nonnative invasive species also tend to 

respond positively through an increase in photosynthesizing and growth (Blumenthal, 2013). If a 

nonnative plant can perform like a native plant, then the negative factors become less important.  

However, some performances like water usage adjust so the plant believes it is receiving the 

same amount, as it requires. Skurski (2013) believes that nonnative invasive species will increase 

over time regardless of the treatments used. Overall, the benefits that a native plant brings to the 

environment are in competition with those of a nonnative plant.  

The improvement of a nonnative plant in an ecosystem can relate to the needs of the 

species in the site. For instance, birds use the Chinaberry tree as a habitat and food source. 

Kulmatiski (2010) conducted a research regarding an invasive species in Utah. His research 

included the performance of native and nonnative plants in a competition with nutrients. As a 

conclusion, Kulmatiski considered “...the nonnative strain grew taller and expanded its 

aboveground biomass faster than the native strain, which may give the nonnative strain a 

competitive advantage over the native strain in terms of light and space” (Kulmatiski, 2010). 
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Despite the competition, the performance of nonnative plants is acceptable considering the 

climate and conditions in which they grow. The climate and resources like water limit the 

advantage that nonnative can draw on the desert ecosystem. “Arid and semi-arid ecosystems of 

southwestern U.S. are limited by water availability” (Ignace, 2006). The most important 

difference between native and nonnative plants is the water usage. However, the lack of water 

access in the Sonoran Desert creates a challenge for nonnative plants. “The Sonoran Desert has 

the hottest environment of the four North American deserts (Chihuahuan, Great Basin, Mojave, 

and Sonoran) and the majority of the precipitation that occurs in this region is lost through 

evaporation” (Ignace, 2006). Even though the low level of precipitation, nonnative plants 

provide an effective reaction with rapid adjustments to the location where placed.  

Non-native performance 

Moreover, nonnative plants in the Sonoran Desert are well equipped to adapt to various 

conditions. Even to some can mend the effects from the heat island.  

Nonnative plant species, defined as species introduced from areas outside of local 

food webs, are replacing native vegetation (plants that are historical members of 

local food webs) in both natural and human- dominated ecosystems throughout 

North America. (Ballard, 2013) 

There are several ecological reasons to adapt a nonnative plant; however, sometimes the 

nonnative plants transfer by mistake. Nonnative invasive species are helpful to determine the   

Nonnative plants “Species diversity may actually increase when a mixture of native and 

nonnative plants is present” (Ballard, 2013). The Sonoran Desert has a few endangered species 

and the increase of biodiversity can maintain these species longer in their habitats. 

Environmentalists tend to reject nonnative plants in Sonoran Desert landscapes due to water 



Running Head: Efficiency of nonnative plants in the Sonoran Desert.                                                            
 

SVF 8 
 

consumption, however it has nothing to do with the ecological aspects of the plant, but rather to 

other issues such as species competition.  

Another research related to nonnative species performance mentions characteristics like 

soil and habitats in the plants. Schafer (2012) did a study on the effects that creosote bush 

(Larrea tridentata) had on nonnative and native species and concluded, “Differential effects of 

soil moisture depending on species provenance and shrub direction could have important 

consequences for the abundance and distribution of native and nonnative species.” 

The performance of nonnative plants depend on the soils, the local habitat around and the 

amount of maintenance given. A plant that cannot perform its best on its own may need help to 

mature with the rest of native species in the desert. In addition, a point to expand is the benefits 

that urban locations receive from nonnative plants.  

Nonnative plants can also help reduce what is known as the heat island effect. The heat 

transferred from buildings and building materials create a heat island. One of the ways to 

decrease the heat transfer to the residential areas is through plants. In this case, Chinaberry trees 

are good at tolerating strong heat. The leaves in Chinaberry trees are bright and shiny on the top 

part to absorb the heat and lighter and softer on the bottom to keep the root and canopy cool. The 

benefits provided from Chinaberry trees will be discussed further in this paper. In regards to 

shade, there are some native trees commonly used in desert landscapes like various mesquite 

species and hackberry trees.  

Another benefit of the nonnative plants (species being discussed in this paper) have is the 

easiness to adapt to the desert soils. Not all nonnative plants in the Sonoran Desert respond the 

same way; however we are considering the Red push pistache, Chinaberry and the Cottonwood 

tree as those who are capable of adapting efficiently.  All along the Sonoran Desert, the soils 
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change from sandy to harder caliche soils to moisture forest soils. This range of soils is an 

advantage for the plants because nonnative plants need extra moisture to keep the roots growing. 

“Soil characteristics influence the availability of water for plant use by controlling the infiltration 

and percolation of water” (Ignace, 2006). Each year, the species need to adapt to a different kind 

of climate if the soil is not moisture enough. For instance, plants like Alamo (cottonwood) are 

high water consumers and need the soil surrounding at moisture level. The lack of water access 

decreases the growth of nonnative trees that have such water demands. Overall, the nonnative 

plants will typically require more water to grow at a faster rate those native plants. Nonnative 

species also reduce the heat island effect by keeping the heat within the plant. The mixture of 

biodiversity will often increase when there is a variety of native and nonnative plants 

incorporated in the landscape design. Plants in an urban situation influence the climate of the 

site. Some nonnative plants have unique characteristics for instance a chinaberry tree will have 

offsets with multi-trunk trees. There is a vast diversity of vegetation with native and nonnative 

plants balancing an efficient growth. “In Tucson vegetative patterns are linked to climate, water 

resources, cultural heritage, urban morphology and the values of the population” (McPherson, 

1989).  These patterns can determine the efficiency of a nonnative plant in an urban location like 

Tucson.  

Part II- Relevant Examples 

Melia azedarach  

Nonnative plants have different characteristics and level of performance. Chinaberry tree (Melia 

azedarach) is an invasive tree in the Sonoran Desert. It is common to see these trees nearby 

watercourses, or nearby residential areas. Chinaberry is a tree that is commonly found in China, 

(hence its name) and in some parts of India (therefore its strong grasp to extreme summer 
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climate). Blumenthal (2013) focused his study on an invasive forb (Linearia dalmatica), 

however his observation also apply to the Chinaberry tree since both are invasive and present 

similar behaviors. In his study, Blumenthal (2013) found that the invasive forb continued its 

growth without a significant damage to the rest of the native plants in the same location. The 

invasive forb would continue growing with or without the help of nutrients. Chinaberry tree, 

which likes the strong heat of the Sonoran Desert, is ideally suited for this area. McPherson 

(1989) quotes an editor from the Arizona Daily Star and other leaders when referring to the 

efficiency of plants in regards to urban climate and air quality. “Tree planting will result in 

greatly reducing the temperature of the summer months, as vegetation absorbs the heat, and more 

growing trees absorb many kinds of poisonous gases and thus they are not liable to be inhaled by 

the people” (McPherson, 1989).  One of the benefits is that this tree requires minimal water, 

though it will perform its best with more water than a native tree. The Chinaberry tree is also 

good for the Sonoran Desert because trees like it are strong enough to absorb the heat and then 

reduce the heat island effect. You can see this by standing under the canopy of a native tree and a 

Chinaberry tree during a summer afternoon. Chinaberry trees will often be cooler and more 

pleasant to sit around. The cooler breeze near residential home helps to keep the heat away from 

the building and allow the residents to spend more time outdoors. “A species presence in a 

particular habitat patch is influenced not only by the size and structure of the patch, but also the 

landscape surrounding the patch” (Green, 2003). The new habitat for a nonnative plant like the 

Chinaberry must connect to the built environment as a way to conclude an efficient performance. 

Often Chinaberry trees will grow in unexpected residential areas as they small berries begin to 

germinate during the monsoon season.  
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Since 1892, Chinaberry trees have been used in Tucson as shade tree. “That year stress-

tolerant species like the chinaberry or the mulberry (Morus alba) were recommended as the best 

shade trees for the region, and planting of the water-thirsty cottonwood was discouraged” 

(McPherson, 1989). Stress-tolerant species are effective when increasing crop production or 

transplanting from its native location. The most important factor to determine if a tree can adapt 

to a site in the Sonoran Desert is its behavior in its native land.  

Therefore, Chinaberry trees (Melia azedarach) are optimal in the Sonoran Desert by its way to 

reduce the heat and adapt to low water usage. Chinaberry trees are not only good for the 

surrounding environment but also for the economy. A tree that will not only provide shade but 

also create a microclimate is beneficial for urban areas in the Sonoran Desert. As humans 

recognize this microclimate, it will increase social interactions. Though the connections are not 

all there, there are steps to begin noticing the patterns to adjusting Chinaberry trees in an urban 

location of the Sonoran Desert.  

Cottonwood 

Another effective nonnative tree in the Sonoran Desert is the Cottonwood tree (Populus 

deltoides). There are a variety of Cottonwoods species common to North America. They are fast 

growing and can reach heights of about 100 feet high. Cottonwoods were common in Tucson 

around 1890’s along Southern Pacific Railroad track as a way to attract visitors (McPherson, 

1989). The leaves in cottonwoods are large and glossy, which help absorb more heat and provide 

better shade. These can be ideal shade trees; however, they are not as tolerant to cold weathers. 

To some extent, cottonwoods can be considered tropical because they require the roots to be in 

constant moisture. Tropical trees behave well in a desert landscape if they are maintained 

constantly.  
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Cottonwoods are efficient in Tucson because they are fast growing and though they require 

constant water, they reduce the heat. This is tree can be discouraged in many landscape designs 

because it needs constant maintenance. Residents changed from the typical Sonoran architecture 

homes to a similar design to those homes in the east (McPherson, 1989). This change eliminated 

many high water usage trees like cottonwoods. An advantage to planting cottonwoods is not only 

by its rapid growth, to mend its high water demand, one can use grey water irrigation. 

Cottonwoods would be ideal at higher elevations where it is cooler can obtain the moisture 

needed to perform better. To conclude, Cottonwoods are good for the environment as a shade 

tree and climate control. However, these require more water and if they can be irrigated with 

reclaimed water then they will benefit at an economic level. Cottonwoods are significant since 

they were one of the first trees planted in Tucson. Though they did not last, the preference for 

Cottonwoods came from early missionaries in southern Arizona.  

Red Push Pistache 

The third example of a nonnative plant implemented in the Sonoran Desert urban landscapes is 

the Red Push Pistache (from now on referred as pistache tree).  Pistache trees are now used in the 

Trees for Tucson as shade trees that residents can used in the landscape. Trees for Tucson is a 

non-profit organization in Tucson that seeks to provide households with efficient native and few 

nonnative plants to have shade and decrease the electricity bill.  These trees are effective in an 

arid and hot climate due to its leaves. They are great trees with leaves that can turn a vibrant 

yellow, orange or red. They are very heat tolerant and are deciduous in winter. They grow a little 

slowly to get started, but they are not temperamental and they are a very sturdy tree” (Romero, 

2014). However, pistache trees will not provide shade in the winter; they will be efficient in the 

summer.  Tucson residents just like other sites throughout the Sonoran Desert require 
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performance and help from the trees during the summer season. Increasing the shade around 

urban locations decreases the electricity bills. As households spend less on home bills, this helps 

the environment and the economy. As there is less energy usage, the economy can provide 

alternative solutions for households such as solar and passive energy.   

Part III- The process to a solution 

Methodology 

The main objective of this study is to present the audience with layouts for efficient 

performance on nonnative plants.  The objectives are fulfilled through the chapters in the case 

study (an argument, some relevant examples and a possible solution).The research in this 

analysis required interviews, professional articles, books and visits to sites. This is to provide an 

ample variety of the topic in discussion. The articles and books from the research confirm the 

information presented throughout the paper. Another important source in the research is 

observations and statistics. This presents a point of view from my experience to nonnative plants 

in different sites. Overall, the observations will bring in a different perspective to the research.  

The idea behind this analysis is to provide information that attracts attention from every kind of 

reader, even those who do not closely relate to landscape. In order to create a change in the 

lifestyle of the reader. Nonnative plants may have negative connotations considering the need for 

more maintenance and resources.  The methods presented in the research will open a different 

perspective based on needs and benefits from a nonnative plant. The examples mentioned in this 

study are commonly found in urban locations and therefore will adapt to residential landscape 

designs.  Green (2003) includes that “urbanization produces a series of fundamental changes on 

the landscape” and these changes affect the performance of a nonnative plant as well as a 



Running Head: Efficiency of nonnative plants in the Sonoran Desert.                                                            
 

SVF 14 
 

disturbance in the specie’s habitats. In addition, keeping in mind the economical, ecological and 

social influences for nonnative plants will determine the ideal location to perform in an urban 

setting.  

A sustainable performance  

Nonnative plants in the Sonoran desert can help maintain a balance between the desert plants and 

tropical plants. The use of just nonnative plant in the Sonoran Desert is not acceptable due to 

climate and other environmental conditions, but there are some plants competent enough to the 

site. “The main reason the Southwest has contributed so greatly to knowledge of natural history 

is the juxtaposition of North American biomes so obvious in the region… (Brown, 1994).  

Culture is a good member to consider when observing the intensive knowledge of diversity in 

biomes, vegetation and animals. The three plant examples used in this study are capable of 

surviving and to some degree adapting to this desert as their home. Each plant has a different 

characteristic that can provide environmental benefits to the Sonoran Desert, and even though 

there are some drawbacks, the competition for native and nonnative plants to perform in the 

same location is minimal. Landscape architects and designers are often following a design 

imposed by those who will pay for the service and this promotes more plants that are nonnative 

even if they are not adequate for the site. Clients should be informed on the benefits and 

drawbacks from planting nonnative species. While the demand for a front yard lawn in a desert 

landscape is still common in the American southwest, the present traditional green grass is not 

environmentally sound. Yet, incorporating the three examples into a landscape will not disrupt 

other plants and not demand high maintenance like a lawn. “Urban vegetation reflects both the 

cultural milieu and the physical environment” (McPherson, 1989). Landscape designs are not 

just native, they also hold within stories of changes throughout times. These stories help humans 
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determine the species behavior throughout the generations. Native trees and shrubs are preferred 

not only due to their low water usage but they also protect animals when endangered. The spines 

or thorns on the branches keep predators away.  In 1854, Tucson changed ownership and along 

changed some traditions as well. Spanish-colonial homes around southern Arizona had 

courtyards and the urban vegetation was part of the backyard as oppose to a city decoration. 

During this period, courtyards where a sense of privacy and connection with nature at a one to 

one level.  This connection was rapidly eliminated as urbanization increased and proposed 

smaller backyards. One will find several Chinaberry trees (Melia azedarach) around older homes 

from around 1950’s. Since the change in the built environment, the landscape designs are more 

decorative and tend to be expensive. Landscape designs should fulfill several purposes besides a 

decorative front yard; those paying for a landscape service just need to be better informed. Just 

like everything in our surrounding, the problems are due to lack of information.  

An effective solution for nonnative landscape design is to consider the wildlife diversity it will 

attract. Though convincing the homeowners that bringing wildlife around their house is a good 

option will not result in all cases. The linkage between wildlife and trees is essential to maintain 

habitats and increase surrounding vegetation. “Native birds are an integral component of the 

natural landscape even within the urban context” (Green, 2003).  Considering the importance of 

habitats, nonnative plants are not essential but are supportive to the growth of the species in its 

surrounding. Both the cottonwood trees and the chinaberry have been in Tucson since around 

1892. Since then, they have been traded for other plants and changed in landscapes, but overall 

have continued to grow in the property of the Sonoran Desert. Throughout the United States, the 

distribution for nonnative plants is lower in the Sonoran Desert region compared to other east 

coast states. The change in elevation and in climate allows for more plants that are nonnative.  
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Part IV- The Results 

Conclusion 

To conclude, many nonnative plants will learn to perform as well as native plant in the Sonoran 

Desert. Just as the three examples mentioned in this paper, other plants can also provide 

environmental benefits to the Sonoran Desert and to the households. The Sonoran Desert 

changes elevations throughout its pathway and this enables a larger diversity to adapt.  Plants are 

not just, for those who want have a garden, but they provide a connection to the land.  “The goal 

is to work with nature instead of against it” (Helmer, 2012). Nature adapts to various situations 

in climate, species, habitats and animal migration just like nonnative plants. It is similar to a 

group of birds that will evolve according to the needs of their habitat, some birds will have 

longer wings, others will have longer peaks, and  depends to the ecosystem in which they are 

maturing. Nonnative plants are similar, they adapt to the resources available at the Sonoran 

Desert. A method to overcome the excessive amount of water for nonnative is to train the tree to 

different amounts. Consider placing nonnative plants next to homes that will provide shade for 

some part of the day, this will increase the plants growth and the plant will provide a shade for 

the house as well.  

The local environment in each urban situation differs through the level of environmental 

knowledge. “Local ecology is this embedded within material artifacts, stories and rituals 

reproduced within daily practices and passed along generation to generation during the process 

of socialization” (O’Brien, 2010). The level of linguistic connection with the environment is an 

important factor to understand the purpose of non-native plants in the Sonoran Desert. Some 

native trees carry history within them associated with the language native to the land in that area. 

Nonnative plants will not only help the biodiversity, but it brings an opportunity to expand the 
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linguistic taxonomy within a certain region. Through linguistics, one can determine the changes 

in the environment. The introduction of nonnative plants is a good response to create a variation 

of linguistic behaviors only if the plants behave accordingly to the site. The nonnative plants 

mentioned in this analysis will take more resources than those native plants however; the 

adaptation process determines the efficiency of a plant.  
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Cottonwood tree growing fast next to other nonnative plants like the Indian 

fig. Photo by: Susana Berenice Vega  



Running Head: Efficiency of nonnative plants in the Sonoran Desert.                                                            
 

SVF 18 
 

 

 

 

Areas where the Sonoran Desert is present. Photo: http://www.nrcs.usda.gov/ 
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Chinaberry tree (Melia azedarach) creates a microclimate and serve as a 

connection to mixed uses. Photo by: Susana Berenice Vega 
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Red push pistache (Pistacia hybrid “Red Push”) can be a shade tree in the summer and a 

ornament tree during the winter season. Photo by: Susana Berenice Vega  
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