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ABSTRACT 

Many plants are not commercially produced due to a 

lack of accessible information on their horticultural 

requirements and landscape potential. 

Members of the Legume Family (Leguminosae) are often 

conspicuous components of the vegetation of arid and semi-

arid subtropical regions. Many of these plants are 

suitable for landscaping use in areas suited to their 

cultivation. Coursetia glandulosa. Ervthrina 

flabelliformis. Evsenhardtia orthocarpa. Haematoxvlon 

brasiletto. Lvsiloma watsonii. Pithecellobium mexicanum. 

and Sophora arizonica are woody legumes native to the 

Sonoran Desert region which offer a variety of form, 

texture, color and function. All of these plants grow 

readily from scarified seed. EU. flabelliformis and EU. 
«-

orthocarpa are easy to propagate from stem cuttings. Some 

irrigation is necessary for establishment and reasonable 

growth in the landscape. Maintenance and pests are 

minimal. Freezing temperatures are the primary limiting 

factor to several of the plants. £L. arizonica is slow 

growing and is prone to rot in the nursery. E. 

flabelliformis and arizonica are reported to have 

poisonous seeds. 



CHAPTER 1 - INTRODUCTION 

In the past fifteen years there has been a growing 

interest in the use of native plants for landscaping in 

many parts of the world. This has resulted from several 

factors. Among these are the fact that native plants are 

adapted to the regions in which they grow. Many native 

plants require less maintenance than traditional 

ornamentals and offer a variety of forms, textures and 

colors. Some people have developed an interest in growing 

native plants due to concern for conservation or from a 

desire to have a more natural environment in their daily 

lives. 

Native plants have adapted to the region in which they 

naturally grow. Heat and cold, drought, soil conditions, 

pests and diseases are all factors which can affect the 

survival of landscape plants. Reducing water use has 

become important in many areas of the western United States 

as the cost of irrigating continues to escalate and water 

use limitations are imposed. Many native plants require 

less pruning, fertilizing and pest control than comparable 

exotics. This affords savings in time and money. 

Throughout the world an incredible diversity of plant 

species exists. Within the United States each state 

possesses a wide range of plants which are suitable for 



landscape use. Many plants are endemic to comparatively 

small areas. California has over 5000 species of native 

plants of which approximately 2000 are endemic (Schmidt 

1980). Texas has approximately 5000 species of native 

plants (Wasowski and Ryan 1985, Nokes 1986). There are 986 

species of higher plants listed from the Rincon Mountains 

in southeastern Arizona (Bowers and McLaughlin 1987). 

Within many areas a great diversity of plant forms, 

sizes, textures and colors can be found. These different 

and sometimes uniquely attractive characteristics can be 

suited to various functions and enhanced by appropriate use 

in the landscape. Native plants provide a change from the 

common and often overused plants found in traditional 

landscapes. The lack of uniformity in native plants offers 

more variety in the landscape. Cultivars could be 

developed to enhance certain characteristics. 

People have become more aware of the need to conserve 

wildlife and natural habitats in the past two decades. 

Native plants have gained visibility through the efforts of 

individuals and organizations who promote their 

conservation and use in landscaping. Organizations such as 

the Arizona Native Plant Society, California Native Plant 

Society, Native Plant Society of New Mexico and the Native 

Plant Society of Texas have helped to promote native plants 

in the Southwest and educate people about them. Botanical 
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gardens and arboreta display native plants and promote 

their conservation. Rare or endangered plants can be 

cultivated to prevent their loss. 

Native plants are often slow to make their way into 

the landscape trade. People are frequently not aware of 

plants with desirable landscape potential. Little 

information is available on propagating and cultivating 

many wild plants. People tend to grow plants with which 

they are familiar and commercial growers are reluctant to 

grow plants for which there is not a market. 

The public and many commercial growers are not 

familiar with native plants. This is partly due to a 

relative lack of information available on growing natives. 

Some recent books (Wasowski and Ryan 1985; Nokes 1986) have 

addressed this problem but there are still few books 

available on the subject. Hortus Third (1976) lists only 

two of the seven plant species which are discussed in this 

thesis. There is a larger selection of field guides and 

regional floras available on wild plants. Pamphlets and 

special brochures which could be made available to 

customers at nurseries and public gardens, and newspaper 

articles are potential methods of promoting specific 

plants. The Texas A & M Resource Efficient Plant (TAM -

REP) brochures on cultivars of Leucophvllum are an example. 

They have a photograph of the flowering plant and present 
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information on the origin, description, adaptability and 

cultural requirements of specific plants (Simpson 1983a, 

1983b, 1983c). Journal articles describing specific plants 

can serve to acquaint commercial growers, landscape 

architects and contractors as well as gardeners with plants 

(Tipton 1988). 

The general public and many landscape industry members 

believe that native plants are thorny or weedy and that 

they are difficult to propagate. The public is not 

sufficiently familiar with most native plants to ask for a 

particular species. This is partly due to a lack of common 

names for many plants. Some people believe that native 

plants cannot be used with exotics in landscaping. 

Educational displays and attractive landscapes using native 

plants can serve to promote interest in them. 

Without a clear demand for native plants, growers will 

not produce them. Tipton and McWilliams (1979) outline one 

method of commercialization of native plants. They 

indicate that initial interest in a plant species may be 

sparked by a specimen of that species displayed in a 

landscape or public garden. This may eventually lead to 

limited local production. Research conducted by 

institutions or the nursery industry may lead to widespread 

production. Shape, form, color of foliage and flowers, 

availability of seed, hardiness and personal interest in a 
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particular plant are reasons that may lead to selection of 

a specific plant to grow and market. Economics are 

important in terms of being able to produce a plant in a 

reasonable length of time. It is important to have a 

sufficient supply of a plant available when it is 

publicized and marketed. 

Botanical gardens and universities can play a key role 

in introducing and promoting native plants. They are in a 

position to obtain, grow and evaluate plants and to conduct 

detailed systematic research to determine the best methods 

of production. Plants may be displayed where they will 

have public visibility. The U. S. Plant Introduction 

Service has an active program of evaluating plants for many 

purposes. Educational material and programs may be 

prepared and made available to the nursery industry and the 

public. Cooperation between institutions, the nursery 

industry and the landscape industry is important. 

There is considerable work to be done to evaluate, 

introduce and market native plants and to educate growers 

and the public about the potential of these diverse plants. 

It is hoped that this thesis will serve to indicate 

directions in which efforts may proceed and to provide a 

source of information on the plants selected for 

discussion. 
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CHAPTER 2 - MATERIALS AND METHODS 

Many plants which appear to be suitable for use in 

landscaping are not available commercially. The general 

public and sometimes commercial growers may not be aware of 

them. Often there is no accessible compilation of 

information on them. Arid regions of the world contain 

many species of plants which have not been properly 

evaluated for their landscape potential. 

This objective of this project was to develop a 

comprehensive document on the horticultural characteristics 

of seven species of woody legumes native to the Sonoran 

Desert region. The document was developed from information 

obtained from the literature, from personal interviews with 

horticulturists in Arizona who have had experience working 

with the seven species and from personal observations. A 

publication quality illustration of each plant was 

prepared. 

Seven species of trees and shrubs in the Legume Family 

(Leguminosae) were selected for this project. 

Coursetia qlandulosa 

Ervthrina flabelliformis 

Evsenhardtia orthocarpa 

Haematoxvlon brasiletto 

Lvsiloma watsonii 
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Pithecellobium mexicanum 

Sophora arizonica 

All of these plants are native to parts of southern Arizona 

and/or northern Sonora, Mexico. 

The plants selected for this project were chosen for 

several reasons. I have had personal experience 

propagating and growing five of the seven species while I 

worked as Park Curator at Tohono Chul Park from 1983 to 

1987. I have had the opportunity to become acquainted with 

them in habitat during my travels through the Sonoran 

Desert region over the past seven years. I personally like 

these plants and consider them to be good landscape 

subjects. There are many native plants, including these 

species, which have been grown on a limited scale but for 

which there is no compilation of information available. I 

believe that availability of information on how to grow 

specific plants will help to promote their use. Sophora 

arizonica was selected at the suggestion of Dr. Charles 

Sacamano. 

An extensive search of the available literature was 

made to obtain published information on the horticultural 

characteristics of these and related species. The 

University of Arizona library was utilized for this 

purpose. A computer search of three data bases using 

Quicksearch was made for each species. The data bases 
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searched were Agricola (CAIB, CAIN), Biosis (Bioz) and 

CABA. In addition to the computer search, various abstract 

indexes were checked for additional publications which 

might contain relevant information. Books in the 

University Library, University of Arizona herbarium and in 

the personal library of Dr. David Palzkill and of the 

author were reviewed. -

Personal interviews were conducted with 

horticulturists in Arizona who have had experience growing 

the plants selected for this project. People who were 

interviewed are listed in Table 1. For each species, 

information was requested concerning propagation, cultural 

observations and landscape application. 

Information on propagation was separated into seed 

propagation and cuttings. For seed propagation, specific 

information was requested on seed treatment, time of 

sowing, germination time and percentage, initial 

development and care of the seedlings and any problems 

which were encountered. For cuttings similar information 

was requested including type of cutting material and time 

of year, treatment, rooting time and percentage, initial 

development and care, and any problems. 

Cultural information requested for plants growing in 

the landscape and older plants in the nursery included 

growth rates and forms, freeze tolerance, water use, pests 



and diseases, phenology, and general or specific 

maintenance. Information sought for landscape suitability 

included uses or function in the landscape, and desirable 

and undesirable traits. Any additional comments were 

requested for each plant. 

A pen and ink illustration of each species showing a 

stem segment with leaves, an inflorescence and/or flower, 

mature fruit, seed and a silhouette of a mature plant with 

a human figure for scale was drawn on bristol board. 

The information obtained from the literature search 

and the interviews was combined with my personal 

observations to develop a standardized chapter on each 

species. 
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Table 1. People who have provided information on the 

species discussed in this paper. 

* Dr. Carol Crosswhite - Curator of Botany and Plant Sales 

Manager at the Boyce Thompson Southwestern Arboretum, 

Superior, Arizona. 

* Dr. Frank Crosswhite - Curator of Zoology and Editor of 

Desert Plants Magazine at the Boyce Thompson 

Southwestern Arboretum, Superior, Arizona. 

* Dr. Mark Dimmitt - Curator of Plants at the Arizona 

Sonora Desert Museum, Tucson, Arizona. 

* Rodney Engard - Director, Tucson Botanical Gardens, 

Tucson, Arizona. 

* Dr. Richard Felger - Research Associate, Office of Arid 

Lands Studies, the University of Arizona, Tucson, 

Arizona. 

* Myrna Fontes - Proprietor of Desert Trees Nursery, 

Tucson, Arizona. 

* Ron Gass - Proprietor of Mountain States Nursery, 

Glendale, Arizona. 

* Victor Gass - Data Base Manager at Desert Botanical 

Garden, Phoenix, Arizona. Previously Curator of Living 

Collections at Desert Botanical Garden. 

* Warren Jones - Professor of Landscape Architecture, the 

University of Arizona, Tucson, Arizona. 



* Gene Joseph - Proprietor of Plants for the Southwest 

nursery, Tucson, Arizona. Previously Horticulturist at 

the Arizona Sonora Desert Museum, Tucson, Arizona. 

* Pete Kadrich - Proprietor of Sonoran Desert Nursery, 

Tucson, Arizona. 

* Jack Kaiser - Agricultural Inspector (retired) for the 

United States Department of Agriculture for 40 years. 

Nogales, Arizona. 

* Doug Larson - Landscape Technician at the Arizona Sonora 

Desert Museum, Tucson, Arizona. 

* Dr. Steve McLaughlin - Assistant Professor, Office of 

Arid Lands Studies, the University of Arizona, Tucson, 

Arizona. 

* Dr. Charles Mason - Curator of the Herbarium, the 

University of Arizona, Tucson, Arizona. 

* Paul McCombs - Proprietor, Desert Way Gardens Nursery, 

Apache Junction, Arizona. 

* Sarah McCombs - Proprietor, Desert Way Gardens Nursery, 

Apache Junction, Arizona. 

* Kent Newland - Water Resources Specialist for City of 

Phoenix Water Department, Phoenix, Arizona. Previously 

Horticulturist at the Boyce Thompson Southwestern 

Arboretum, Superior, Arizona. 

* Dr. David Palzkill - Assistant Professor of Plant 

Sciences, the University of Arizona, Tucson, Arizona. 



Meg Quinn - Horticulturist at the Arizona Sonora Desert 

Museum, Tucson, Arizona. 

Gregg Starr - Proprietor of Starr Nursery, Tucson, 

Arizona. 

Joanne Stenten - Horticulturist at Tohono Chul Park, 

Tucson, Arizona. 

Beverly White - Proprietor of B & B Cactus Farm, Tucson, 

Arizona. 

Robert White - Proprietor of B & B Cactus Farm, Tucson, 

Arizona. 



CHAPTER 3 - Coursetia alandulosa 

Introduction: 

The genus Coursetia in the subfamily Papilionoideae, 

contains about 15 species of shrubs and small trees which 

range from the southwest United States to Brazil (Usher 

1974). 

Nomenclature: 

Coursetia alandulosa A. Gray, Proc. Amer. Acad. 5:156. 

1861. 

Coursetia microphvlla A. Gray, Proc. Amer. Acad. 17:201. 

1882. 

Coursetia seleri Harms, Repert. Sp. Nov. 19:14. 1923. 

Common Names: 'Baby bonnets', 'Samo prieto1 

Taxonomic Notes: 

C. alandulosa is the accepted name for the wide-

ranging Sonoran desert species. 

Species Description: 

C. alandulosa is a multiple-stemmed shrub 2 to 4 m in 

height or occasionally a small tree to 8 m in height. The 
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stems are straight and thin with smooth, gray bark. The 

deciduous, alternate, pinnate leaves are dimorphic. Leaves 

produced in the spring are 1 to 2.6 cm long while those 

produced during the summer rainy period are up to 8.5 cm 

long. They are a dull gray-green color and have 10 to 22 

leaflets. The oblong or elliptic leaflets have a short 

mucro at the tip and are 5 to 11 (26) mm long and 1.4 to 4 

mm wide. Flowers occur singly or in axillary racemes of up 

to 10 flowers. The flowers are approximately 1 cm long and 

are white with yellow and pink markings. Flowering in the 

Tucson area usually occurs in April and early May. 

Herbarium specimens from central and southern Sonora 

collected in January, February and November have flowers. 

The thin, brittle, tan pods develop rapidly, requiring 

approximately 3 to 4 weeks to mature. They expel their 

seeds at maturity and abscise from the plant. The pods are 

up to 6 cm long and contain 1 to 6 dark brown seeds. 

Habitat and Distribution: 

C. alandulosa grows in rocky to sandy soil in sunny 

exposures on ridges, hills, slopes, flats and along arroyos 

in desertscrub, thornscrub, tropical deciduous forest and 

semidesert grassland at elevations from about 61 to 1159 m 

(200 to 3800 feet). It is distributed from southcentral 



Figure 1. Coursetia alandulosa. A. Stem with 
inflorescence. B. Leaves showing size variation. 
C. Flower. D. Pod. E. Seed. F. Growth habit. 
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Arizona to Sonora, Baja California Sur, Chihuahua and 

Sinaloa. It is reported to occur as far south as Oaxaca 

(McVaugh 1987). 

Ecological Observations: 

C. alandulosa is locally a dominant shrub of the rocky 

hills and slopes along the northeast boundary of the 

Sonoran Desert as on the west slopes of the Santa Catalina 

Mountains above the Southerland Wash and in the hills east 

of Imuris, Sonora. It is widespread across Sonora and 

occupies a variety of habitats from the arid portions of 

the desert to the comparatively moist tropical deciduous 

forest. Individually the plants are not conspicuous. The 

dull grayish-green leaves are small much of the year and 

are shed in response to drought or freezing. The plant is 

typically a medium to large shrub with numerous branching 

stems arising from the base. The flowers are attractive 

but are small and are not usually produced in profusion. 

Baby bonnets appears to be sensitive to freezing 

temperatures in the Tucson area. Naturally occurring 

plants near Pima Canyon in the Santa Catalina Mountains 

appeared to have suffered twig die-back during the winter 

of 1985-1986 (pers. obs.). The plant generally flowers for 

several weeks in the spring. It grows in response to 

summer precipitation. 
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Stems of Cj. glandulosa often have deposits of orange 

colored lac from the lac scale Tachardiella sp. (Homoptera: 

Lacciferidae) (Benson and Darrow 1981; Felger 1985; pers. 

obs.). This does not appear to adversely affect the plant. 

Seed Propagation: 

C. glandulosa is propagated by seed. Seed may be 

collected from wild plants after flowering. The pods 

mature in 3 to 4 weeks and dehisce their seeds in a short 

period of time. There is a short time period in which to 

collect seed. The pods are reported to be explosively 

dehiscent in a manner similar to pods of Caesaloinia 

(Felger and Moser 1985). A cultivated plant of axilaris 

growing at the Boyce Thompson Southwestern Arboretum has 

flowered and set seed for many years but the seed has 

failed to germinate (C. Crosswhite pers. com.). It is not 

known how long coursetia seed remains viable in storage. 

Seed is scarified by mechanical means or by acid. No 

additional information on seed propagation and seedling 

development was found. 

Asexual Propagation: 

No information was found on propagation of Coursetia 

by any method other than seed. Coursetia is closely 
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related to Evsenhardtia which can be grown from cuttings so 

this method may be possible with Coursetia. 

Transplanting: 

No information was found on transplanting Coursetia. 

Nodulation: 

No information was found on nodulation in C. 

alandulosa. Nodulation has been observed on C_j_ arborea in 

Trinidad (Allen and Allen 1981). 

Horticultural Aspects in the Landscape: 

C. alandulosa is easy to grow in cultivation in 

southern Arizona. The shrubby habit of the plant is 

typical in Arizona and northern Sonora but it can be pruned 

to develop a tree-like plant. Little pruning is necessary 

other than to remove stems that may interfere with walkways 

or to cut back freeze damaged stems. 

C. alandulosa has a variable growth rate in 

cultivation. The plant has a moderate to fast rate of 

growth with irrigation (M. Quinn pers. com.). Four plants 

were planted when 15 cm tall and irrigated regularly. They 

were 1.3 m tall after 2 1/2 years (R. Engard pers. com.). 

A small plant at Tohono Chul Park has grown little in the 
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year following planting despite regular irrigation (pers. 

obs.). 

C. alandulosa is drought tolerant but requires 

irrigation to maintain growth and foliage. To look 

attractive the plant needs slightly more water than most of 

the shrubs native to the desert around Tucson (M. Quinn 

pers. com.). Plants at the Arizona Sonora Desert Museum 

are irrigated weekly in the summer and once every other 

week in the winter (ASDM horticulture card). A cultivated 

plant at Tohono Chul Park is irrigated weekly from April to 

October unless significant rain fell during the preceding 

week (pers. obs.). 

C. alandulosa is hardy to approximately -5.5° C (J. 

Stenten pers. com.; ASDM horticulture card). Wild plants 

below Pima Canyon in the Santa Catalina Mountains appeared 

to suffer some damage in the winter of 1985 - 1986 (pers. 

obs.). 

C. alandulosa in Tucson flowers mainly in late April 

and early May with sporadic flowering in September and 

October (ASDM phenology records). 

Pests and Diseases: 

No pest or disease problems have been reported on 

cultivated plants of Cj. alandulosa. Wild plants sometimes 
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have infestations of lac scale but do not appear to be 

adversely affected. 

Landscape Application: 

C. alandulosa has some application as a landscape 

shrub for southern Arizona. It could be used as a 

background plant or accent plant. It could be used for a 

screen or hedge (M. Dimmitt pers. com.). The plant is 

moderately large and is fairly dense when in full leaf. 

The small flowers are attractive. 

C. alandulosa is quite hardy once established, being 

able to survive with little care. It is extremely heat 

tolerant and is freeze tolerant to at least -5.5° C. The 

growth rate for irrigated plants is moderately fast and 

little pruning is necessary. There do not appear to be any 

pest or disease problems with this shrub under cultivated 

conditions. 

C. alandulosa is not a showy plant and it is not 

particularly attractive when leafless. It needs regular 

irrigation to maintain attractive foliage and thrive. 

Other Uses: 

The lac deposits from alandulosa are reported to 

have been used by Indians to seal jars (Usher 1974). The 

Seri used lac to attach harpoon heads to the shaft (Felger 



28 

and Moser 1985). A local name for C^. alandulosa is 'goma 

Sonora'. The plant was used as a remedy for tuberculosis 

and the lac is dissolved with sugar in water and taken to 

prevent chills and fever (Martinez 1959). The plant was 

used to treat colds and fevers (Benson and Darrow 1981). 

The gum from the lac insects is dissolved in water to make 

a cough syrup and is used in making varnish (Allen and 

Allen 1981). They state that the wood is used for making 

small objects. The Seri used the wood for digging sticks, 

bows and as a ramrod for guns (Felger and Moser 1985). The 

foliage is reported to be a suitable browse (Allen and 

Allen 1981). 

Locations of Cultivated Plants: 

Cultivated plants of Coursetia alandulosa may be 

viewed at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: Several plants are 

located near the entrance of the Earth Sciences cave. 

These plants are naturally occurring. 

* Tohono Chul Park: One plant is located in the 

Sonora/Baja California regional planting. It was planted 

in March, 1987. 
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Introduction: 

The genus Ervthrina L., in the subfamily 

Papilionoideae, contains 108 species of trees and shrubs 

native to tropical and subtropical regions around the world 

(Allen and Allen 1981). 

Nomenclature: 

Ervthrina flabelliformis Kearney, Trans. N.Y. Acad. Sci. 

14:321. 1894. 

Ervthrina coralloides sensu A. Gray, Mem. Amer. Acad. II. 

5 [PI. Nov. Thurb.]:301. 1854, not E_s_ coralloides DC., 

1825. 

Ervthrina purpusii Brandeg., Zoe 5:158. 1903. 

Common Names: 'Southwestern coral bean', 'Coral tree', 

•Chilicote1, •Colorin' 

Taxonomic Notes: 

Most authors recognize E^_ flabelliformis as the only 

member of the genus native to the Sonoran Desert region. 
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Species Description: 

E. flabelliformis grows as a multiple stemmed shrub 1 

to 2 m in height in cold parts of its range but can become 

a small upright tree to 5 or 10 m in height in frost free 

areas. The stems are straight, sparingly branched and are 

somewhat thick and brittle with soft wood. The bark is 

smooth with a few short recurved thorns which thicken into 

blunt protuberances with age. Young bark is buff or 

yellowish-gray colored and changes to dark gray with 

irregular verticle white stripes on older stems. The 

leaves consist of 3 broad, bright green leaflets which are 

broadly ovate to deltoid. The leaflets are 3.5 to 7.5 cm 

long and (2.8) 5.8 to 11 cm wide. The petioles may have an 

occasional small prickle. The vivid red flowers develop in 

many flowered terminal and axillary racemes 7.5 to 21.5 cm 

long. The narrow tubular flowers are up to 5.3 cm long. 

Flowering is from early May into July. The pod is straw-

colored, thick, rounded and constricted between the seeds. 

The pods are 13 to 26.5 cm long and about 1 cm thick. Pods 

contain 1 to 12 rounded, oblong red or orange seeds which 

are approximately 1.5 cm long. The pods remain on the 

plant for several months. 
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cm 

Figure 2. Ervthrina flabelliformis. A. Stem with 
inflorescence. B. Leaf. C. Flower. D. Pod. E. Seed. 
F. Growth habit. 
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Habitat and Distribution: 

E. flabelliformis grows in rocky, gravelly or sandy 

soils of cliffs, ridges, hills, slopes, canyons, arroyos 

and (southward) flats in desertscrub, thornscrub, tropical 

deciduous forest, semidesert grassland and oak woodland. 

It is found in southeast Arizona, southwest New Mexico, 

southern Baja California, Sonora, Chihuahua and Sinaloa. 

The plant extends southward to Michoacan (McVaugh 1987). 

It occurs at elevations of 61 to 1830 m (200 to 6000 feet) 

in the Sonoran Desert region. 

Ecological Observations: 

Coral bean is a distinctive plant. In the colder 

parts of its range it grows as a small multiple-stemmed 

shrub. In southeastern Sonora and the Cape region of Baja 

California it forms an upright tree 6 to 10 m tall with 

thick trunks and limbs. The plant is locally common in the 

mountains of southeast Arizona. The plants frequently 

freeze back in the winter but individuals growing in warm, 

protected situations can develop a tree-like form to at 

least 3 m tall. Plants growing in steep rocky drainages in 

the Mustang Mountains in Cochise County, Arizona were 

seldom over 1 m tall but had a massive base to 3 dm thick 

and large roots growing in crevices in the limestone rock 

(pers. obs.). Conn (1976) discusses the distribution of 
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flabelliformis in rock outcrops in southeast Arizona. He 

indicates that the higher soil moisture in the soil among 

rocks is significant for seedling establishment and 

survival. Higher soil temperatures may also be important. 

Extensive freeze damage occurred to E_j. flabelliformis in 

northern Sonora in December 1978 (Jones 1979). 

Coral bean is leafless for much of the year. It 

appears to foliate in response to summer rains. The 

foliage turns yellow and abscises in the autumn; usually in 

September or October in Arizona and northern Sonora. The 

spectacular red blossoms are produced in terminal and 

axillary racemes just before the plant foliates. The 

flowers are visited and presumably pollinated by 

hummingbirds. The large pods of coral bean open while 

attached to the plant and reveal the bright orange to red 

seeds. The seeds of Ervthrina are widely reported to be 

poisonous. Seeds may be found on the ground and in 

crevices among rocks near coral bean plants long after they 

have fallen from the pods. Ants visit extrafloral 

nectaries of Ea. flabelliformis and it has been suggested 

that they may play a role in protecting the plants from 

other insects (Sherbrooke and Scheerens 1979). A moth 

which destroys the seeds of this plant has been observed 

(Sherbrooke and Scheerens 1979). 
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Seed Propagation: 

E. flabelliformis is readily propagated from seed in 

warm weather. The seeds may be collected from wild plants 

in late summer or autumn and often throughout the year from 

seeds lying on the ground near the plants. Cultivated 

plants will set seed but appear to require cross-

pollination (pers. obs.). The seeds are easily removed 

from the pods which open at maturity. Seed of E. 

flabelliformis remain viable for at least 2 years at room 

temperature and presumably longer. Two year old seed of 

southwest coral bean germinated well (pers. obs.). 

Seed of Ervthrina have a hard seed coat. Mechanical 

scarification using a file or hand clippers to penetrate 

the seed coat is commonly used. An electric grinding wheel 

is an effective method of scarifying the seed (pers. com. 

M. Fontes, B. White). Piercing the hilum was found to be 

an effective means of scarification for seed of E^. caffra 

(Small, et. al. 1977). Seed of E^. flabelliformis 

germinated after treatment with sulfuric acid (pers. com. 

C. Crosswhite, S. McCombs, K. Newland) . Seed of E_i. caffra 

germinated after treatment in sulfuric acid for 120 minutes 

(Small, et. al. 1977). Untreated seed of EL. flabelliformis 

has germinated (M. Quinn pers. com.). Woolliams (1979) 

reports that seed planted within three to six months of 

harvesting required no treatment. He states that older 
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seeds require treatment and recommends placing them in hot 

water and letting them soak for 1 to 12 hours depending on 

their age. He cautions that hot water treatment can kill 

the embryos of seeds with thin seed coats. Seeds of E. 

corralodendrom in Israel were treated by placing them in 

boiling water and allowing them to cool and soak (Biran and 

Eliassaf 1980). Hot water at 80 to 100° C was not 

effective in treating seed of Ej_ caffra. a native of 

Africa. Hot air was also ineffective as a treatment for 

seed in this species (Small, et al. 1977). 

Scarified seed of southwest coral bean germinates in 1 

to 2 weeks in warm weather with variable percentages 

ranging from 50 to 100% (pers. com. M. Fontes, G. Joseph, 

S. McCombs, G. Starr, B. White; ASDM propagation records; 

pers. obs.). Vines (1960) reports 20% to 40% germination 

for Ej. flabelliformis. Untreated seed of southwest coral 

bean had 100% germination (M. Quinn pers. com.). Fresh 

seeds of Ervthrina spp. cultivated in Hawaii frequently 

have 100% germination but older, untreated seed can require 

12 to 18 months to germinate (Woolliams 1979) . Unscarified 

seed frequently rots without germinating when planted (B. 

White pers. com.). Some scarified seeds were reported to 

rot as they were germinating (ASDM propagation records). 

Coral bean seed prefers warm temperatures to 



germinate, 30° C being optimum for E_j. caffra (Small, et al. 

1977). 

Ervthrina seedlings initially grow fast, then slower; 

reaching a height of 15 to 25 cm in one season (pers. com. 

G. Joseph, G. Starr, B. White? pers. obs.). E. 

flabelliformis develops an attractive caudex in one season 

in l-gallon containers (pers. com. M. Quinn, B. White). 

Southwest coral bean grows slowly but increased root space 

will speed growth (M. Fontes pers. com.). She recommends 

potting the plants into 5-gallon containers for this 

reason. 

E. flabelliformis can be direct-seeded into l-gallon 

containers but the plants do not do well if left in this 

size container for more than a year and in larger 

containers for more than several years (G. Joseph pers. 

com.). It is important to prevent Ervthrina plants from 

becoming root-bound in containers as they grow poorly 

(Woolliams 1979). 

Seedlings should have good drainage and good air 

circulation to prevent rot problems in the greenhouse. 

Second year plants in l-gallon containers growing in full 

sun often rot due to high soil temperatures, apparently 

killing the stem at the soil line (G. Joseph, S. McCombs 

pers. com.). 



Southwest coral bean plants growing in 1- and 5-gallon 

containers were killed by freezing temperatures of -5.5° C 

(pers. com. C. Crosswhite, M. Quinn, B. White). 

Sachs and Bretz (1961) discuss the use of 

supplementary photoperiod lighting to increase growth of E. 

crista-qalli. They found a positive response to lighting in 

plants that were grown with minimum nighttime greenhouse 

temperatures of 15.5° C and were able to prolong growth in 

the autumn. 

Asexual Propagation: 

Many species of Ervthrina are propagated by cuttings 

(Allen and Allen 1981) . E_i. flabel 1 iformis can be 

propagated by softwood cuttings under mist. Rooting occurs 

rapidly with warm temperatures (W. Jones pers. com.). 

Branches of EU. flabelliformis will root quickly when 

planted in the ground (Matschat 1935). Cuttings of E. 

bidwilli rooted at room temperature in damp sand under an 

inverted jar (W. Jones pers. com.). Rate of rooting of 

Ervthrina cuttings depends on the species, time of year and 

type of wood. The best results are obtained using mature 

terminal or side shoots 20 to 25 cm long taken at the 

beginning or end of the growing season. These are treated 

with a rooting hormone, placed in shade and receive 

occasional misting (Woolliams 1979). 
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No information was found on tissue culture, grafting 

or air layering of Ervthrina. 

Transplanting: 

No information was found on transplanting established 

plants of Ervthrina. Many species of coral bean are easily 

propagated from cuttings, which might indicate that the 

plants could be transplanted with success. An attempt was 

made to transplant a three year old plant of E. 

flabelliformis that had been planted from a 1-gallon 

container. The plant had stems to 1 m tall but the main 

root was 0.25 m thick and it appeared that it increased in 

diameter deeper in the soil. The plant was left where it 

was growing (G. Joseph pers. com.). 

Nodulation: 

Numerous species of Ervthrina have been reported to 

nodulate. Nodulation has not been reported for E. 

flabelliformis (Allen and Allen 1981). 

Horticultural Aspects in the Landscape: 

E. flabelliformis adapts well to cultivation in the 

warmer parts of Arizona and does not require much 

maintenance. It normally grows as a multiple-stemmed 

shrub, but can be grown as a small tree in warm or 
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protected areas. Larger trunks are interesting with their 

knob-like protuberances and striped bark. The plant is 

especially interesting when pruned and grown as a small 

tree. Freeze damaged stems should be removed in the 

spring. If a tree form is desired, a single stem can be 

selected and other shoots arising from the base should be 

removed. 

Growth rate for southwest coral bean is slow to 

moderate depending on the amount of irrigation (pers. com. 

M. Dimmitt, M. Quinn). Southwest coral bean will grow fast 

in the ground with regular irrigation (pers. com. G. 

Joseph, P. McCombs, S. McCombs). Plants cultivated at 

Tohono Chul Park grew approximately 6 dm a year with weekly 

irrigation (pers. obs.). Coral bean has a short growing 

season beginning in June and ending in September in 

cultivation in Tucson. 

Cultivated E±. flabelliformis will survive long dry 

periods but requires regular summer irrigation to maintain 

active growth (pers. com. C. Crosswhite, W. Jones, P. 

McCombs, K. Newland, M. Quinn; pers. obs.). Coral bean 

will retain leaves up until the first frost if irrigated 

(W. Jones pers. com). Plants cultivated at the Arizona 

Sonora Desert Museum are irrigated weekly in the summer and 

once a month in the winter (ASDM horticulture card). 

Plants of coral bean cultivated at Tohono Chul Park are 
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irrigated weekly from April through October unless 

substantial rain fell during the preceding week. They 

receive no supplemental water during the winter (pers. 

obs.). 

Southwest coral bean is susceptible to damage from 

freezing temperatures. The plant is damaged when the 

temperatures drop to -2.2 to -4.4° C. (pers. com. M. 

Dimmitt, W. Jones, P. McCombs, S. McCombs, K. Newland, G. 

Starr, B. White; pers. obs.). An established plant at the 

Arizona Sonora Desert Museum died back about 60% from a low 

of -5.5° C (M. Quinn pers. com.). Young plants of E. 

flabelliformis growing in the ground have been killed by 

exposure to temperatures of -7° C (pers, com. G. Starr, B. 

White). 

Coral bean recovers rapidly from freeze damage in the 

summer. Coral bean suckers will grow rapidly at first and 

then slowly (M. Dimmitt pers. com.). 

E. flabelliformis will flower in cultivation in Tucson 

in May and June (ASDM phenology records; pers. obs.). The 

plant is widely reported to flower only from year old 

stems, so plants which regularly freeze back are not likely 

to flower. Coral bean needs full sun for flowering (G. 

Joseph pers. com.). The plant will usually leaf out 

towards the end of flowering in June. The large bright 



green leaves are attractive and turn yellow before falling 

in the autumn. 

Pests and Diseases: 

Southwest coral bean has few pest and no disease 

problems reported in cultivation in southern Arizona 

landscapes. Leaf cutter bees, Meaachile sp. 

(HymenopterarMegachilidae), frequently cut circular holes 

in the leaves of the plant in the summer (pers. obs.). 

Rabbits are not a problem (Greg Starr pers. com.; pers. 

obs.). 

Ervthrina is a large genus with many species 

cultivated in tropical regions around the world. A number 

of pests and diseases have been reported for species other 

than L flabelliformis. A pathogenic fungus Mvrothecium 

roridum (Hyphomycetes) has been found on EL. indica in India 

(Tripathi and Narian 1987). Hodges and Tenorio (1987) 

report that the pathogenic fungus Phellinus noxius 

(Bacidiomycetes) causes a root and butt rot which is fatal 

to cultivated Ervthrina in the Marianas Islands. They 

state that this fungus is pan-tropical and is spread 

through soil contact and by airborne spores and that plants 

can become infected from contaminated pruning tools. 

Colletotrichum aloeosporioides and Phoma musae 

(Deuteromycetes) are leaf spot fungi reported on EL. 
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varieqata var. oriantalis during the wet season (Russo, et 

al. 1983). A rust fungus Dicheirinia binata (Teliomycetes) 

occurs on cultivated trees of E_s. fusca in cacao plantations 

in Brazil (Fegueiredo, et al. 1983). 

Cultivated plants of Ej_ crista-aalli in Brazil are 

infested by the leaf beetle Allocolaspis brunnea 

(ColeopterarChrysomelidae) (Rossetto, et al. 1982) . 

Saisseta miranda (Homoptera:Coccidae) is a pest of 

cultivated E_s. lithosperma in coffee plantations (Chako and 

Sreedharan 1982). Apion candvae (ColeopteraiCurculionidae) 

is reported to make galls on leaf petioles of E_j_ berteroana 

in El Salvador (Whitehead, 1978). A species of Remphnan 

(ColeopterarCeramrycidae) is a pest of cultivated E_j_ indica 

used to shade pepper plantings in India (Abraham and Joy 

1978). No native New World Ervthrina spp. are parasitized 

by bruchids (Coleoptera:Bruchidae) due to chemicals which 

are found in the seeds (Kingsolver and Decelle 1979). 

Landscape Application: 

E. flabelliformis has some application for 

southwestern landscapes as a specimen plant, accent plant 

or background plant. It would make an interesting small 

patio tree in warm parts of the region or in protected 

microhabitats. It has spectacular flowers and a 

subtropical appearance. Coral bean would make a suitable 
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container plant. The caudex can be planted so that it is 

visible (C. Crosswhite pers. com.). 

Southwest coral bean adapts to cultivation in the 

warmer parts of Arizona with little difficulty. The growth 

rate is moderate with regular irrigation during the growing 

season and once established it can survive without 

supplemental irrigation the remainder of the year. The 

plant does not appear to have any disease problems and leaf 

cutter bees are the only pest reported. The showy red 

flowers attract hummingbirds. The bright green foliage is 

attractive. Coral bean is easily propagated from seed and 

can be rooted from cuttings. 

One of the main drawbacks of southwest coral bean is 

that it is sensitive to freezing. Dead stems should be 

removed in the spring. It must have protection in southern 

Arizona to develop into a tree. The plant has a long 

dormancy period. Coral bean looks like a stick in the 

winter (M. Fontes pers. com.). It may be planted with 

evergreen plants if this is undesirable. The showy seeds 

of Ervthrina spp. are widely reported to be poisonous if 

chewed so this could be a potential problem for small 

children. The pods may be removed before ripening to 

prevent this. The thorny stems may be a nuisance near 

walkways. Ervthrina has soft, brittle wood and larger 
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plants may suffer windthrow and breakage when overwatered 

(Chandler 1981). 

Other Uses: 

The seeds of E^. flabelliformis are widely reported to 

contain poisonous compounds. Schmutz and Hamillton (1979) 

discuss poisonous properties and uses of coral bean. They 

indicate that cases of poisoning from E_j_ flabelliformis 

have not been reported but that the plant should be 

considered toxic. Seeds of E^. herbacea var. arborea is 

mentioned as being used for rat poison in Mexico (Schmutz 

and Hamilton 1979). A common name for EL. flabelliformis in 

Mexico is 'mata raton* and the seeds and bark are crushed 

and used as a rat poison (Mason and Mason 1987). Ervthrina 

is used to stupefy fish (Allen and Allen 1981). The stems 

and seeds of southwest coral bean are reported to be 

poisonous to livestock (Benson and Darrow 1945). Vines 

(1960) reports that all parts of E_t. flabelliformis contain 

poisonous properties. 

Numerous studies have examined the alkaloids found in 

Ervthrina. Compounds found in several tropical species of 

coral bean have bactericidal and fungicidal properties for 

treating human infection (Mitscher, et al. 1987). Coral 

bean is reported to be used medicinally for treating fever, 

dysentery, eye inflammation and cancer (Schmutz and 
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Hamilton 1979). The seeds have been used to treat 

toothache in Durango, Mexico (Standley 1922; Usher 1974). 

The seeds have an effect similar to curare and have been 

used to induce hypnosis (Matschat 1935; Allen and Allen 

1981). 

Wood of EL;, flabelliformis is used for stoppers for 

bottles and gourds (Gentry 1942). The wood of Ervthrina 

spp. has been used to make surfboards, canoes and carvings 

(Allen and Allen 1981). It is widely reported that the 

seeds of southwest coral bean are made into necklaces and 

trinkets. Roasted or boiled seeds and cooked leaves and 

flowers are edible (Schmutz and Hamilton 1979). The 

flowers are mixed with scrambled eggs in Mexico (W. Jones 

pers. com.). 

Ervthrina spp. are frequently cultivated as 

ornamentals in tropical regions of the world. It is widely 

reported that fast growing species are used as a cover 

planting to provide shade for cocoa, coffee, pepper and 

vanilla. Cut limbs are often planted to produce living 

fences (Allen and Allen 1981) . 
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Locations of Cultivated Plants: 

Cultivated plants of Ervthrina flabelliformis may be 

observed at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: several plants are 

located in the Mountain Habitat area. Three plants are 

growing inside the Aviary near the exit. One plant is 

growing in the ocelot enclosure in the Small Cat Grotto. 

One plant is located in the upper Demonstration Garden. 

* Tohono Chul Park: two plants are located in the 

Demonstration Garden in the large bed opposite the reptile 

enclosure. They were planted in 1983. Two plants are 

located in the planter in the center of the Entry Plaza 

near the exhibits/administration building. They were 

planted in 1987. 

* University of Arizona: three plants are growing on the 

south side of the Economics Building, northwest of Old 

Main. One plant is growing on the south side of the Social 

Sciences building. 



CHAPTER 4 - Evsenhardtia orthocarpa 

Introduction: 

The genus Evsenhardtia H.B.K. is a small genus of 

subtropical and tropical trees and shrubs in the subfamily 

Papilionoideae. Lang and Isely (1982) in their study of 

the genus list eleven species. All are native to Mexico 

with three species extending into the southwest United 

States and one ranging southward to Guatemala and El 

Salvador. 

Nomenclature: 

Evsenhardtia orthocarpa (A. Gray) S. Wats., Proc. Amer. 

Acad. 17:339. 1882. 

Evsenhardtia amorphoides H.B.K. var. orthocarpa A. Gray, 

Plantae Wrightianae, Smiths. Contr. Knowl. 5 (art. 

6):37 . 1853. 

Viborcrua orthocarpa (A. Gray) Cockerell, Bull. Mus. Nat. 

Hist. 24:97. 1908. 

Evsenhardtia reticulata Pennell, N. Amer. Fl. 24:97, 

1919. 

Common Names: 1Kidneywood1, 'Palo dulce1 
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Taxonomic Notes: 

E. orthocarpa is frequently referred to as E. 

polvstacha (Ort.) Sarg. in the older literature. E. 

polvstacha is a widespread species from central and 

southern Mexico. Lang and Isely (1982) describe two 

varieties of E^ orthocarpa. E. orthocarpa var. orthocarpa 

is the typical wide-ranging form and occurs in grassland 

and woodland habitats. E_j_ orthocarpa var. tenuifolia Lang 

is described as a new variety for the plants occurring at 

lower elevations in thornscrub and desertscrub in Sonora 

and northern Sinaloa. It differs "in its usually smaller 

leaves, leaflets and flowers, shorter and subulate 

stipules, and less abundantly glandular calyx. It seems to 

be a desert adaptation of the more widely distributed and 

diverse var. orthocarpa..." Lang and Isely (1982). This 

thesis makes no distinction between the two varieties. 

Species Description: 

E« orthocarpa typically grows as a small to large, 

multiple stemmed shrub from 1 to 4 m in height, or in 

favorable situations, a small tree to 6 m in height. The 

growth form is distinctly upright and the plant is 

moderately dense when in leaf. The gray bark is smooth on 

young twigs, becoming slightly fissured and eventually 



Figure 3. Evsenhardtia orthocarpa. A. Stem with 
inflorescence. B. Leaf. C. Leaflet with glands. 
D. Flower. E. Pod. F. Seed. G. Growth habit. 
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breaking into strips and curling away from the stem giving 

a shaggy appearance to older trunks. The alternate, once-

pinnate leaves are a dull green at maturity and vary from 

3.5 to 13 cm long. The leaves have 11 to 55 oblong 

leaflets which are 6 to 22 mm long and 2 to 7 mm wide. The 

underside of each leaflet is dotted with conspicuous brown 

glands which give the foliage a pungent aroma when crushed. 

The numerous small white flowers are borne in terminal and 

axillary racemes which are 3.5 to 17.6 cm long. Each 

flower is 1 to 1.2 cm long. Kidneywood blooms profusely 

from late April to late May or early June and continues 

flowering sporadically into September. The flattened, 

single-seeded, tan pods are 9 to 11 mm long by 2 mm wide 

and bear a short, soft mucro at the apex. Pods remain on 

the plant for several months. The flattened brown seed is 

approximately 5 mm long. 

Habitat and Distribution: — 

E. orthocarpa prefers gravelly or rocky soils of 

hills, slopes, and canyons in oak woodland, semidesert 

grassland, subtropical thornscrub and (in Sonora) 

desertscrub. It is found in southeast Arizona, extreme 

southwest New Mexico, much of Sonora, western Chihuahua and 

Sinaloa. It is reported to occur in Nayarit and Jalisco 
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(Lang and Isely 1982). It ranges in elevation from near 

sea level to 1647 m (5400 feet). 

Ecological Observations: 

E. orthocarpa is locally common on hills and slopes in 

southeastern Arizona and in much of the eastern half of 

Sonora. Larger plants are noticeable in the field due to 

the conspicuous terminal inflorescences. Smaller plants 

growing in brushy areas blend in with the surrounding 

vegetation. 

In Arizona and northern Sonora the plants become 

dormant in the winter, but remain semi-evergreen if 

temperatures are mild. In colder parts of the area 

freezing temperatures kill the leaves causing the leaflets 

to fall. Many of the petioles remain on the plant until it 

foliates in the spring. Kidneywood is late to leaf out in . 

the spring, even if the winter has been mild. Late March 

to late April is the usual time in southern Arizona. In 

dry years kidneywood will grow little and bear only small 

leaves near the ends of the twigs. 

The distribution of kidneywood appears to be 

determined by temperature and rainfall. The northern and 

upper elevational limits of its range are determined by the 

frequency and severity of subfreezing temperatures. Wild 

plants appeared to have suffered twig dieback from exposure 
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to subfreezing temperatures in higher elevations in 

southern Arizona (pers. obs.). Kidneywood does not 

typically grow in areas that receive less than 150 mm of 

rainfall during the summer months (pers. obs.). This limits 

the plants* distribution within the Sonoran Desert. 

Kidneywood is an important component of the diet of 

both White-tailed Deer and Mule Deer in southern Arizona 

(Anthony and Smith 1977). The plant is browsed at all 

times of the year by both species and constitutes the 

largest percentage of the diet of White-tailed Deer from 

May through January in the study areas. 

Seed Propagation: 

E. orthocarpa is typically propagated by seed. Seed 

is usually available from wild plants in the summer and 

fall as the pods remain on the plant for several months. 

Cultivated, open-pollinated plants of orthocarpa growing 

in Tucson, Arizona have set viable seed (pers obs.). Seed 

of Ej. texana collected from cultivated plants has 

germinated (Whisenant and Ueckert 1982). No information 

was found as to whether kidneywood is self-fertile. 

Processing the pods by hand to extract the seed is a time-

consuming task. Both the pods and seeds are quite small and 

the pods do not break apart easily. Each pod contains only 

one seed. Seeds of kidneywood remain viable for at least 3 



1/2 years. Seed of E_j_ orthocarpa collected in October, 

1983 and stored at room temperature germinated in May, 1986 

(pers. obs.). No significant difference in germination of 

seeds of E;. texana stored at room temperature after 42 

months has been observed (Whisenant and Ueckert 1982). 

Seeds of many woody legumes require scarification for 

rapid and uniform germination. This does not appear to be 

a requirement for seeds of kidneywood. Untreated seeds of 

E. texana germinate easily (Nokes 1986). No difference in 

seed germination between treated and untreated seed of 

Texas kidneywood has been observed (Whisenant and Ueckert 

1982). Untreated seed of EL. orthocarpa has germinated (B. 

White pers. com.). Seed of EL. orthocarpa that are treated 

in hot water will germinate (K. Newland pers. com.). No 

information was found on other methods of scarification for 

kidneywood seed. The lack of a requirement for 

scarification is a desirable trait which would expedite 

nursery production. 

Warm temperatures are necessary for germination of 

many woody legumes. Whisenant and Ueckert (1982) report an 

optimum temperature of 30° C for EL. texana with 75% 

germination. At 15" C, 2% germination was obtained and 35% 

occurred at 40° C. EL. texana has poor germination in cold 

temperatures and low seedling survival in high temperatures 

(Nokes 1986). She recommends a daily temperature range of 
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20 to 30° C. Seeds of E_i. orthocarpa sown individually in 

rose pots in a lath house in May and June at Tohono Chul 

Park had 50 to 60% germination (pers. obs.). The 

temperatures in the lath house reached 35 to 40° C in the 

day and dropped to a minimum of 16° C during the night. An 

entry in the propagation records at the Arizona Sonora 

Desert Museum dated 6/6/83 indicates a germination 

percentage of 60% for E^. polvstacha. Seeds of E. 

orthocarpa planted in June had 30% germination (J. Stenten 

pers. com.). 

Seeds of EU. texana are planted in flats at a depth of 

6 to 12 mm. Germination takes 2 to 3 weeks and seedlings 

are slow growing and susceptible to damping-off when small. 

The growth rate of seedlings is substantially faster after 

they have been transplanted to 1-gallon containers and 

periodically fertilized (Nokes 1986). Seeds of E. 

orthocarpa require 4 to 17 days to germinate (J. Stenten 

pers. com.; pers. obs.). Seeds are planted approximately 

6 mm deep in rose pots. Seedlings were transplanted into 

1-gallon containers when about 2 to 3 cm tall at 

approximately a month after germination. Growth was rapid 

and after four to five months the seedling were 4 to 8 dm 

tall. Year old plants repotted into 2-gallon containers 

were 2 m tall by the end of the growing season. Plants 



that remained in 1-gallon containers through their second 

season were 1 to 1.5 m tall (pers. obs.). 

Asexual Propagation: 

Evsenhardtia may be grown from cuttings. Texas 

kidneywood roots easily from softwood or semi-hardwood 

cuttings in summer and early fall. The cuttings should be 

10 to 15 cm long and the leaves from the lower half of the 

stem should be removed. Cuttings are treated with 

indolebutyric acid and kept under intermittent mist. 

Rooting takes three to four weeks (Nokes 1986). E. 

orthocarpa is easy to root from cuttings. Semi-hardwood 

cuttings taken in warm weather are treated with rooting 

hormone. Rooting takes several weeks (C. Crosswhite, R. 

Gass pers. com.). Cuttings of EL. orthocarpa were 

successfully rooted using the technique suggested for E. 

texana (D. Palzkill pers. com.). Evsenhardtia can be 

propagated from cuttings placed in sandy soil (Royal 

Horticultural Society Dictionary of Gardening 1965). 

No information was found on other asexual methods used 

for kidneywood. 
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Transplanting: 

Small plants of Texas kidneywood are easily 

transplanted if an adequate root ball is preserved and if 

the plant is cut back and receives extra care until 

reestablished (Nokes 1986). 

Nodulation: 

Nodulation occurs in at least some species of 

Evsenhardtia. Nodulation is reported in EL. texana but in 

experiments involving E^. orthocarpa. no nodulation was 

observed (Allen and Allen 1981). Ferrara-Cerrato and 

Villenas (1984) report that EL. polvstacha was resistant to 

nodulation but that when nodulation did occur "Formation of 

vesicular-arbuscular mycorrhizas increased height growth 4-

to 5- fold. Nodulation did not occur in the absence of 

mycorrhizas, and only 2 strains of Rhizobium produced 

effective nodules." 

Horticultural Aspects in the Landscape: 

E. orthocarpa is well adapted to cultivation in 

southern Arizona. No problems have been encountered and it 

requires very little maintenance once established in the 

landscape. Kidneywood has an upright growth habit. The 

plants are typically two to three times taller than broad. 

They usually have several stems arising at or near the soil 
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level but can be pruned to a single trunk. Stems along the 

lower trunks may be removed if a tree form is desired, 

otherwise no pruning is necessary. Texas kidneywood can be 

cut back to develop a compact form and encourage more 

flowers (Nokes 1986). EL. orthocarpa can be cut back to 

promote flowering. Tall plants become open and are not as 

showy (C. Crosswhite pers. com.). 

The rate of growth for kidneywood in the ground is 

moderate to fast with irrigation. Three 1-gallon plants 

averaging 3 dm in height were planted at Tohono Chul Park 

in April of 1983. In November of 1986 one plant, which 

received storm runoff from a roof, was 4.5 m tall with a 

trunk diameter of 7.5 cm at the soil line. The other two 

plants were 2 m tall. All three plants were irrigated 

weekly from April through October. They were not 

fertilized and were not irrigated in the winter (pers. 

obs.). 

Established plants of kidneywood are very drought 

resistant once established. Periodic irrigation is 

required in warm weather to encourage growth and maintain 

attractive foliage. Plants of E^. orthocarpa cultivated at 

Tohono Chul Park are irrigated weekly form April to October 

unless there had been a substantial rain during the 

preceding week (pers. obs.). The same species cultivated 

at the Arizona Sonora Desert Museum is irrigated once 
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weekly in the spring and summer, once every week or two in 

the fall and one time each month in the winter (ASDM 

horticultural card). 

No reports of cultivated EL. orthocarpa suffering 

freeze damage in Tucson were found. A plant under 

cultivation for ten years showed no damage from a minimum 

temperature of -9° C. The plant was grown from seed 

collected near Ruby, Arizona (B. White pers. com.)* Plants 

grown from seed collected 45 kilometers north of 

Hermosillo, Sonora showed no damage at -5.5" C (pers. 

obs.). Kidneywood cultivated at the Boyce Thompson 

Southwestern Arboretum has not been damaged by temperatures 

of -7° C (C. Crosswhite pers. com.). 

Kidneywood usually flowers in cultivation in Tucson 

from late April to early June and continues sporadically 

into September if moisture is sufficient (pers. obs.). The 

flowers have a pleasant sweet scent. The plant leafs out 

in April in cultivation at Tohono Chul Park. A kidneywood 

cultivated in the Tanque Verde Valley on the east side of 

Tucson does not leaf out until May or June. This area 

receives cold air drainage from the surrounding mountains 

and frequently experiences freezing temperatures into April 

(B. White pers. com.). 
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Pests and Diseases: 

No information was found on insect pests or diseases 

of Evsenhardtia. Plants cultivated at Tohono Chul Park 

were initially enclosed in wire cages to protect them from 

rodents. After the plants were well established, the cages 

were removed. Rabbits ate some of the lower leaves and 

gnawed a few of the twigs but generally avoided the plant 

(pers. obs.). Anthony and Smith (1977) report that 

kidneywood is an important browse plant for deer in 

southern Arizona so this could be a problem for cultivated 

plants in rural areas where deer are present. 

Landscape Application: 

Kidneywood shows promise as a landscape plant for use 

in the southwest. Due to its size and growth form it would 

be ideal as a small patio tree or for use in a limited 

space. The upright habit would combine well with lower 

shrubs. It can be used as a background plant or against a 

wall. It could be use as an espalier (R. Engard pers. 

com.). Kidneywood integrates well in desert and 

subtropical plantings. 

E. orthocarpa is very tolerant of rocky soil, high 

temperatures and subfreezing temperatures to at least 

-6' C. The flowers are not spectacular but are showy in 

masses. Butterflies are attracted to the flowers (pers. 
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com. C. Crosswhite, R. Engard, K. Newland). The foliage is 

attractive and larger plants present an interesting and 

somewhat unique appearance. It does not appear to have any 

pest or disease problems and has a good rate of growth when 

irrigated regularly. It requires very little maintenance 

in the landscape and is easily propagated. 

Kidneywood is not especially attractive in the winter 

when it loses its leaflets. The persistent leaf petioles 

and inflorescences can give the plant an unkempt look at 

this time of year. Kidneywood leafs out fairly late in the 

spring compared to most other plants cultivated in southern 

Arizona. Bees frequent the plant when it is in flower and 

some people object to this (C. Crosswhite pers. com.). 

Other Uses: 

Kidneywood is widely reported to have diuretic 

properties. Standley (1922) describes properties of the 

wood of E.;. polvstacha; "An infusion of the heartwood in 

water has at first a golden-yellow color which soon deepens 

to orange. When held in a glass vial against a black 

background it exhibits a beautiful peacock-blue 

fluorescence. The wood was well known in Europe as early 

as the 16th century, where it was called "lignum 

nephriticum" because of its supposed diuretic properties." 

He also states that "In Mexico drinking troughs made from 
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the wood are used for watering fowls, or a piece of the 

wood is put in their drinking water to ward off disease. 

Palmer reports that in Sonora a decoction of the wood is 

given as a refreshing drink to fever patients. The wood is 

much used in some localities for kidney and bladder 

affections. It also gives a yellowish brown dye.". E. 

polvstacha is used to treat urinary infections and as a 

treatment for eye inflammations and fever (Martinez 1959) . 

The wood is hard, strong and durable and is used for 

construction, tool handles, and for gears in sugar-cane 

mills in Sonora (Gentry 1942). Livestock readily eat the 

foliage of Evsenhardtia (Allen and Allen 1981; Benson and 

Darrow 1981; Dalton 1931). Ej. polvstacha is not heavily 

grazed by livestock (Vines 1960). Kidneywood is an 

important forage plant for deer in southern Arizona 

(Anthony and Smith 1977). Whisenant and Ueckert (1982) 

consider JL. texana to have good potential as a range forage 

shrub for livestock and wildlife and indicate that it could 

be seeded in range areas for such a purpose. EL. texana is 

a good honey plant (Nokes 1986; Usher 1974). 
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Locations of Cultivated Plants: 

Cultivated plants of Evsenhardtia orthocarpa may be 

viewed at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: one plant is growing in 

the revegetation area south of the Mountain Habitat. The 

plant is not close to a trail. It was planted in 1986. 

* Boyce Thompson Southwestern Arboretum: One plant is 

growing along the trail southwest of the old Visitor Center 

parking lot. 

* Tohono Chul Park: four plants are located to the 

southwest of the Demonstration Garden in the Sonora/Baja 

California regional planting. Three of these were planted 

in 1983 and one was planted in 1985. Four plants are 

growing in the Entry Plaza area southwest of the 

exhibits/administration building. One was planted in 1985, 

two were planted in 1986 and one was planted in 1987. 

* Tucson Botanical Gardens: one plant is growing at the 

southwest corner of the wildflower garden adjacent to the 

rose garden. It was planted in 1986. 



CHAPTER 6 - Haematoxvlon brasiletto 

Introduction: 

Haematoxvlon L. contains three species of shrubs or 

small trees in the subfamily Caesalpinioideae. H. 

brasiletto and H_j. campechianum are native to the New World 

tropics while H_j_ africanus is native to Namibia (Allen and 

Allen 1981). 

Nomenclature: 

Haematoxvlon brasiletto Karst., Fl. Columb. 2: pi. 114. 

1862-69. 

Haematoxvlon boreale S. Wats., Proc. Amer. Acad. 21:426, 

1886. 

Common Names: 'Brasilwood', 'Brasil', 'Palo brasil' 

Taxonomic Notes: 

H. brasiletto is similar in appearance to H. 

campechianum L. The two species occupy different habitats 

and the properties of the wood are distinct (Allen and 

Allen 1981) . 
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Species Description: 

H. brasiletto is a large, upright, several-stemmed 

shrub 2 to 4 m in height. It can form a small tree to 10 m 

in height in favorable situations. The stems are slightly 

zig-zag, and usually bear a stout spine 4 to 20 mm long at 

each node. The twigs are strong and somewhat springy. The 

trunks and older stems develop conspicuous fluted ridges 

that separate and merge along the length of the stems. The 

bark is reddish-gray and smooth. The alternate, pinnate 

leaves bear 4 to 6 (8) heart-shaped leaflets with 

conspicuous pinnate venation. The leaflets are 7 to 26 

(28) mm long and 5 to 18 (21) mm wide. They have a medium 

green upper surface with a duller lower surface. The showy 

flowers are borne in few to many-flowered racemes. The 

corolla is bright yellow with a red aurora at the base of 

the banner petal. Brasilwood can flower at any time of the 

year with sufficient moisture and warm temperatures. The 

pod is oval to elliptic in shape and has diagonal 

striations on its surface. It is green with reddish 

markings, drying to a straw color. The pod is 1.8 to 5 cm 

long and 1.1 to 1.4 cm wide and contains 1 to 4 flattened, 

2-lobed, tan seeds. 



Figure 4. Haematoxvlon brasiletto. 
inflorescence. B. Flower. C. Pod. 
E. Stem section. F. Growth habit. 

A. Stem with 
D. Seed. 



66 

Habitat and Distribution: 

H. brasiletto grows in a variety of habitats including 

hills, ridges, slopes, arroyos and flats in thornscrub, 

tropical deciduous forest and the margins of the desert. 

It ranges from central Sonora and southern Baja California, 

south along the west coast of Mexico to Columbia and 

Venezuela. It occurs from near sea level to approximately 

885 m (2900 feet) elevation in Sonora. 

Ecological Observations 

Brasilwood grows as a small to large shrub in the 

northern and more arid parts of its range in Sonora. It is 

locally common on hills in central Sonora. It is found in 

the arid mountains south of Hermosillo to the Guaymas 

region, which seems to mark its western limit in the state. 

Southward the plants become more widespread and increase in 

stature in the wetter climate, sometimes forming a small 

tree in the tropical deciduous forest of southeast Sonora. 

Brasilwood is drought-deciduous in habitat. It appears to 

be able to flower in response to rainfall and warm 

temperatures at any time of the year. Flowering specimens 

of Hj. brasiletto from Sonora in the University of Arizona 

Herbarium have been collected in every month of the year 

except May; which is typically the driest month in parts of 

Sonora where it grows. It often flowers when leafless 
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(McVaugh 1987). Brasilwood seems to grow in areas that 

seldom experience damaging freezes. I have not observed 

apparent freeze damage on brasilwood in habitat or on frost 

sensitive species growing with it. Brasilwood does not 

grow as far north in Sonora as some species of plants 

(Acacia cochliacantha. Bursera spp., Ficus oetiolaris. 

Jatropha cordata) which have shown greater susceptibility 

to freeze damage in cultivation in Tucson. 

Seed Propagation: 

H. brasiletto is propagated by seed. Seed may be 

collected from plants in habitat. The ability to flower at 

any time of year and the fact that the pods remain on the 

plants for several months should provide at least some seed 

through most of the year. A single cultivated plant of 

brasilwood growing at Tohono Chul Park has set fruit 

containing seed (pers. obs.). The seed was not tested for 

viability. Seed is easily removed from mature pods. Seed 

of Hj. brasiletto remain viable for at least 6 1/2 years. 

Seed collected in April 1977 germinated in September of 

1983 (ASDM propagation records). Seed collected in October 

1982 germinated in May of 1985 (pers. obs.). 

Scarification of brasilwood seed is not necessary but 

will improve germination. Mechanically scarified seed had 

35% germination and untreated seed had 4% germination (M. 
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Quinn pers. com.). Approximately 50 to 60% germination 

from scarified seed was obtained (G. Joseph pers. com.; 

pers. obs.). Seed of H;. brasiletto is easy to scarify 

using a fingernail file or sharp blade due to the thin seed 

coat. 

Brasilwood seed can germinate within 4 days, however 8 

to 14 days are normally required (J. Stenten per. com., 

pers. obs.). Warm temperatures are necessary for 

germination. Seed was germinated in February under mist 

using bottom heat (ASDM propagation records). Scarified 

seed was planted approximately 1 cm deep in 1-gallon 

containers in June. Seed which had not germinated after 14 

days were found to be rotted (pers. obs.). Most legumes do 

better when seeded into individual containers rather than 

into common flats (G. Joseph pers. com.). 

Initial development of brasilwood seedlings is slow. 

Direct-seeded plants in 1-gallon containers were 

approximately 4 to 6 cm tall after three months. At the 

end of five months the largest plants were only 15 cm tall. 

Growth the second summer was somewhat faster. A few of the 

plants had a height and/or spread of 3 dm with several 

branches (pers. obs). Plants in 1-gallon containers can 

grow to 25 cm tall in one season (S. McCombs). Young 

plants have an irregular form (pers. obs.). 



Asexual Propagation: 

Haematoxvlon may be propagated by cuttings or air 

layering (Everett 1981). No additional information was 

provided. Semi-hardwood cuttings of Hi. campechianum can be 

rooted in sand under glass with bottom heat (Chittenden 

1956). No other information on asexual propagation was 

found. 

Transplanting: 

No information was found on transplanting established 

Haematoxvlon. Two 1-gallon plants of brasilwood which, at 

planting, had the soil fall away from the lower 1/3 of 

their root systems died within 2 weeks; suggesting that 

transplanting established plants might be difficult (pers. 

obs.). 

Nodulation: 

Nodulation has not been reported in Haematoxvlon. 

Nodulation has not been observed on JL. campechianum and is 

uncommon in the Caesalpinioideae (Allen and Allen 1981). 

H. brasiletto does not nodulate (Hughes and Styles 1984). 

Horticultural Aspects in the Landscape: 

H. brasiletto is easy to grow in the warmer parts of 

southern Arizona. It needs little maintenance once 
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established. Brasilwood has a compact, upright growth 

form. It is moderately dense when in full leaf. The plant 

is usually taller than broad and is somewhat vase-shaped in 

appearance. Brasilwood is characteristicly multiple-

trunked but could be pruned to a single trunk. The plants* 

natural form is attractive without pruning. Twigs may be 

removed from the lower part of the plant to show off the 

unique fluted trunks. Some pruning may be necessary if the 

plant is growing near a walkway due to the thorny stems. 

The thorns are not especially sharp and should not present 

much of a problem. Occasional pruning after a cold winter 

may be necessary to remove freeze killed twigs. 

Growth rates for brasilwood are slow to moderate with 

irrigation. A 1-gallon plant approximately 2 dm tall was 

planted at Tohono Chul Park in April 1984. The plant was 

watered weekly through October and fertilized once with 

ammonium sulfate. It was approximately 6 dm tall in 

November of 1984. In November of 1985 the plant was 1.3 m 

tall and in November of 1986 it was 2.5 m tall with a trunk 

diameter of 7.5 cm at the soil line. The plant received 

weekly irrigation in warm weather (pers. obs.). The stems 

begin to develop their characteristic fluted ridges when 

about 2.5 cm thick (pers. obs.). 

Brasilwood appears to be tolerant of drought when it 

is established. The plant does require periodic irrigation 
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to maintain growth and dense foliage. H^. brasiletto has a 

low to moderate irrigation requirement (S. McCombs, M. 

Quinn pers. com.). Weekly irrigation is necessary to 

maintain good growth (M. Dimmitt pers. com). Established 

plants cultivated at the Arizona Sonora Desert Museum are 

irrigated once every 2 weeks in the summer and once monthly 

in the winter (ASDM horticulture card). A plant of 

brasilwood growing at Tohono Chul Park is irrigated weekly 

from April to October except for weeks when significant 

rain had fallen. The plant is not irrigated in the winter 

(pers. obs.). 

H. brasiletto is marginally cold hardy in Tucson. The 

plant appears to begin to suffer twig die back when 

subjected to low temperatures of -4.4 to -5.5° C. Plants 

at the Arizona Sonora Desert Museum defoliated and twigs 

died back about 20 cm at -5° C in January 1987 (ASDM 

horticulture card) . A plant of H_j_ brasiletto growing at 

Tohono Chul Park was grown from seed collected at Alamos, 

Sonora. It defoliated and had twig die back of about 20 to 

25 cm at temperatures of -5° C in February 1985 and January 

1987. The same plant lost twigs up to 0.5 cm thick and 2 5 

to 30 cm long during a prolonged freeze with a minimum 

low of -5.5° C in December 1987 (pers. obs.). Brasilwood 

at the Desert Botanical Garden froze back to near the 

ground from a temperature of - 7.7 C (pers. com. R. 
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Engard, V. Gass). Brasilwood recovers rapidly from freeze 

damage. The plant at Tohono Chul Park has leafed out 

rapidly in the late spring following damaging freezes and 

within one month the new growth had replaced the damaged 

twigs (pers. obs.). 

Brasilwood flowers in the summer and autumn in Tucson. 

The plant is showy in flower with a sprinkling of bright 

yellow blossoms. The flowers last for a brief time (M. 

Dimmitt pers. com.). Cultivated plants at the Arizona 

Sonora Desert Museum flowered from July into early November 

1987 with an especially heavy flowering in October (ASDM 

phenology records). Plants commonly leaf out in May in 

cultivation in Tucson (pers. obs.). The foliage is bright 

green and has a fresh look to it. 

Pests and Diseases: 

No information was found on diseases or insect pests 

of Haematoxvlon. A plant cultivated at Tohono Chul Park 

was protected with a wire cage until well established. No 

rodent damage was observed after the cage was removed 

(pers. obs.). 

Landscape Application: 

H. brasiletto has good landscape potential for warm 

areas of the Southwest. The plant would make a desirable 
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small patio tree if planted where the thorny twigs would 

not be a problem. It would make an excellent specimen or 

accent plant against a warm wall. The compact, upright 

form would allow its' use in small areas with low shrubs, 

wildflowers, bedding plants or succulents grown beneath it. 

Brasilwood is equally suited to desert and subtropical 

plantings. The unique fluted trunks are an exceptional 

characteristic of this plant. The often high ridges seem 

to run together and divide in irregular fashion as if they 

had melted and ran down the stem before hardening. 

Brasilwood appears to be well adapted to cultivation 

in southern Arizona. It has a reasonable rate of growth 

when regularly irrigated and does not appear to have any 

pest or disease problems. The foliage and fragrant flowers 

are attractive and the trunks are of special interest. 

Pruning is minimal and the plant is easily propagated from 

seed. The plant recovers rapidly from freeze damage. 

Brasilwood is marginally hardy to freezing in southern 

Arizona where it has suffered light damage from 

temperatures below -4° C. It would do best if planted in a 

warm protected area. The stems are thorny but are not 

particularly dangerous. The plant does not leaf out until 

late in the spring in cultivation in southern Arizona. 
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Other Uses: 

Haematoxvlon is widely reported to be important as a 

source of dyes. The heartwood of IL. brasiletto is dark red 

and is the source of brasilein which produces a red dye. 

The dye is used to color cloth (Standley 1922). Brasilein 

is used as a stain in cytology and histology (Allen and 

Allen 1981). They report that sawdust extracts have 

antimicrobial properties against species of Brucella. 

Shigella, and Staphylococcus. H. brasiletto is used as a 

treatment for jaundice and erysipelas (Standley 1922). 

The wood of Haematoxvlon is heavier than water (Allen 

and Allen 1981). Brasilwood is an excellent firewood 

(Gentry 1942; Hughes and Styles 1984). The wood of H. 

brasiletto burns with a green flame. It is used in 

construction and a red dye and rosary crosses are made from 

the heartwood (Gentry 1942). Brasilwood is used for 

coloring wine and for making toothpicks (Martinez 1959) . 

The type species IL. campechianum is called logwood and 

is the source of hematoxylin which produces a very high 

quality black or bluish dye. This dye is used as a stain 

in cytology and histology due to its lasting properties and 

coloring characteristics. The dye is used in inks and to 

stain cloth (Allen and Allen 1981). Logwood and brasilwood 

are widely reported to have been a major export from 

regions where they grow and have continued to be an 



important source of dyes since the development of synthetic 

dyes. Logwood was sought by British privateers who seized 

Spanish ships for their cargoes of the wood (Everett 1968) . 

H. campechianum is used in making furniture (Usher 

1974). The wood has a tannin content of 10% (Standley 

1922). The heartwood of IL_ campechianum is astringent and 

is used to treat dysentery (Standley 1922? Usher 1974). 

Locations of Cultivated Plants: 

Cultivated plants of Haematoxvlon brasiletto may be 

viewed at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: four plants have been 

cultivated on the grounds for over ten years. One plant is 

located on the south side of the education building. One 

plant is located in the margay enclosure in the Small Cat 

Grotto. One plant is located in the lower Demonstration 

Garden and one plant is growing in the Aviary. 

* Desert Botanical Gardens: two plants are growing near 

the mist house south of the main parking lot. 

* Tohono Chul Park: one plant is located in the 

Demonstration Garden near the Geology Wail. It was planted 

in 1984. 
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CHAPTER 7 - Lvsiloma watsonii 

Introduction: 

Lvsiloma Benth., in the subfamily Mimosoideae, is a 

genus of 30 to 50 species of shrubs and trees native mainly 

to Mexico. Several species occur in Central America and 

the West Indies and one extends into the United States 

(Allen and Allen 1981). 

Nomenclature: 

Lvsiloma watsonii Rose, Contr. U.S. Natl. Herb. 1:99. 1891. 

Lvsiloma thornberi Britt. & Rose, N. Amer. Fl. 23:83. 

1928. 

Lvsiloma watsonii Rose subsp. thornberi (Britt. & Rose) 

Felger and Lowe, Journ. Ariz. Acad. Sci. 6 (l):83. 1970. 

Lvsiloma microphvlla Benth. var. thornberi (Britt. & 

Rose) Isley, Castanea 35:251-252. 1970. 

Common Names: •Feather tree1, 1 Feather bush' 

Taxonomic Notes: 

There is some confusion regarding the nomenclature for 

this plant. The Arizona plants were originally described 

as Li. thornberi. They are very similar to Sonoran plants 
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called La. watsonii. The plants from northern Sonora and 

Arizona differ from those found further south in Sonora (R. 

Felger pers. com.). He considers them to be subspecies. 

L. microphvlla Benth. is applied to L^. thornberi by Isley 

(1970) and to Lj. divaricata (Jacq.) MacBride, which is a 

plant found from northern Sonora to Central America. Isely 

calls the Arizona plants L^. microphvlla var. thornberi and 

states that the pods are about 1 cm wide and that the stipe 

is less than 1 cm long. Specimens in the University of 

Arizona herbarium collected in the Rincon Mountains have 

pods which are consistently 2.0 to 2.7 cm wide. At least 

one specimen has stipes to 1.4 cm long. He does not 

mention a relationship to L^. watsonii. Little (1976) 

applied Li. microphvlla to the Arizona plants known as L. 

thornberi. 

L. microphvlla is applied to the northwest Mexican 

plants known as Lj_ divaricata and to L^. thornberi (Thompson 

1980). McVaugh (1987) considers the plants known as L. 

divaricata in western Mexico to be L^. microphvlla and 

indicates that L^. divaricata is a species ranging from the 

West Indies to southern Mexico. L^. microphvlla/L. 

divaricata in Sonora appears to be quite distinct from L. 

watsonii/L. thornberi. 

The plants called L^. thornberi and L^. watsonii in 



Figure 5. Lvsiloma watsonii. A. Stem with inflorescence. 
B. Leaf. C. Pod. D. Seed. E. Growth habit. 
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Arizona and northern Sonora differ from those from southern 

Sonora in several minor characteristics. There is a 

conspicuous gland on the leaf petiole which appears to be 

larger on the southern plants. These glands are flattened 

in Li_ thornberi while those of L^. watsonii are tall and 

conspicuous. The glands of the northern plants are smaller 

than those of the southern plants but are not flat (Wiggins 

in Shreve and Wiggins 1964). He indicates differences in 

the amount of hairs on the leaves but I have been unable to 

discern any consistent pattern. This probably varies 

with the age of the leaf (R. Felger pers. com.). Wiggins 

(in Shreve and Wiggins 1964) also mentions conspicuous 

glands on the rachis of L^. watsonii and states that these 

are inconspicuous or lacking on L^. thornberi. This 

character varies on different collections from throughout 

Sonora. 

Herbarium specimens from the Rincon Mountains have 5 

to 6 pairs of pinnae per leaf. Those from northern Sonora 

have 4 to 8 or exceptionally 10 pairs of pinnae. In 

southern Sonora there is a range of (5) 7 to 10 pairs of 

pinnae and specimens from Sinaloa and Nayarit have up to 11 

pairs. It is interesting to note that herbarium specimens 

collected from a plant grown from seed collected in the 

Rincon Mountains and cultivated at the Boyce Thompson 

Southwestern Arboretum have 7 to 9 pairs of pinnae. 
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There appears to be a north/south trend to larger 

petiole glands and an increase in the number of pairs of 

pinnae in the southern populations. L^. thornberi at best 

represents a subspecies or variety of L^. watsonii. No 

distinction will be made between the various populations of 

L. watsonii for the purposes of this thesis. 

Species Description: 

L. watsonii grows as a spreading shrub or small tree 2 

to 5 m in height in the colder parts of its range but can 

form a medium sized tree to 13 m with a high, spreading 

canopy in warmer areas. Larger trees can have a trunk to 

at least 8 dm thick. The bark is smooth and reddish-gray 

when young and becomes gray, rough and fissured on older 

limbs giving them a somewhat checkered appearance. The 

twice-pinnate bluish-green leaves have a soft, fern-like 

appearance. The leaves are 10 to 15 cm long and have 5 to 

10 pairs of leaflets. Each leaflet has from 20 to 76 

oblong secondary leaflets which are 3 to 7 mm long and 1 to 

2 mm wide. Unless killed by cold, the leaves remain on the 

plant until April when they are shed. New leaves appear in 

May. There is a conspicuous gland on the leaf petiole. 

The flowers are borne in round cream colored heads from the 

axils of the leaves. The 1.5 cm diameter heads commonly 

appear in April and May and may appear sporadically later 
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in the summer. The brittle pods are a dark blackish-brown 

color and have a stiff ridge that runs the length of each 

margin. The pods taper toward each end and are 12 to 23.7 

cm long and 1.5 to 2.7 cm wide. The ripe pods contain 2 to 

12 flat, round, brown seeds and remain on the plants for 

several months. 

Habitat and Distribution: 

L. watsonii grows in canyons, on slopes and along 

arroyos in thornscrub, tropical deciduous forest, oak 

woodland and occasionally desertscrub. It occurs in 

Arizona along the south side of the Rincon Mountains, in 

much of eastern Sonora, Chihuahua, Sinaloa, Durango and 

Nayarit. It ranges from 244 to 1434 m (800 to 4700 feet) 

elevation in Sonora. 

Ecological Observations: 

Feather tree is an attractive and conspicuous plant of 

parts of eastern Sonora. The tree is locally abundant but 

typically occurs as scattered individuals over much of its 

range. Plants growing in Box Canyon in the Rincon 

Mountains near Tucson are often shrubby but one impressive 

tree approximately 4.5 m in height was growing among 

boulders above a pool in the canyon bottom. L^. watsonii 

grows abundantly as a spreading multiple-stemmed shrub 1 to 



82 

2 i in height along Mexico Highway 15, north of Imuris, 

Sonora. In the vicinity of Magdalena Palm Canyon, east of 

Magdalena de Kino, Sonora it makes a small tree in warmer 

protected habitats but assumes a shrubby form in colder 

sites. In the Sierra Matape of central Sonora, L^. watsonii 

grows as a scattered, low-branched spreading tree of 4 to 

6 m in height. Southward, large trees are seen along 

arroyos. In canyons in the Sierra de Alamos, feather tree 

grows as a tree to 13 m tall. 

The trees growing in Arizona suffer freeze damage in 

cold winters (Little 1950). Plants of feather tree in 

northern Sonora were damaged in the December 1978 freeze 

(Jones 1979). watsonii growing near Hermosillo, Sonora 

suffered leaf and twig damage from a severe freeze in 

January 1971 (Bowers 1980). Feather trees growing in the 

vicinity of Imuris, Sonora are frequently damaged by 

freezes (pers. obs.). 

The tree is evergreen through the winter unless the 

leaves are killed by cold temperatures. In the spring the 

feathery foliage turns yellow and falls. This is followed 

by flowers and a new set of leaves. The dark brown pods 

remain on the plant for several months. 
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Seed Propagation: 

Feather tree is easily propagated from seed. Seed may 

be collected from wild plants in the late summer and fall 

as the pods remain on the trees for several months. 

Cultivated plants frequently set viable seed. A single 

tree cultivated at the Boyce Thompson Southwest Arboretum 

sets viable seed suggesting that the plants may be self 

pollinated (C. Crosswhite pers. com). A single tree which 

bloomed regularly failed to develop pods (pers. obs.). 

Seeds are easily removed from mature pods. The seeds are 

occasionally infested with seed weevils 

(ColeopteraiBruchidae). Seed of L^. watsonii remains viable 

for at least two years. Seed collected in October 1983 

germinated in June 1985 (pers. obs.). 

Seed of feather tree is typically scarified to enhance 

germination, however they do not require scarification if 

planted when fresh (C. Crosswhite pers. com.). Seeds 

treated with hot water had high germination (K. Newland 

pers. com.). Seeds treated with sulfuric acid had 90 to 

98% germination (M. Fontes, R. Gass, S. McCombs pers. 

com.). Seeds which were nicked with a nail clipper had 90% 

germination (B. White pers com.). Feather tree seed that 

was scarified using clippers had 20% germination (J. 

Stenten pers. com.). 



Germination of feather tree seed is rapid in warm 

weather or with bottom heat. Germination takes 4 to 10 

days in May and June (pers. com. J. Stenten, B. White). 

Plants germinated in November with bottom heat began to 

emerge within four days after sowing (ASDM propagation 

records). Lvsiloma seeds may be germinated year round in 

the greenhouse with late February the preferred time (M. 

Fontes, R. Gass, S. McCombs pers. com.). 

Feather tree seedlings develop rapidly and make a 

marketable plant in a 1-gallon container in one season and 

a salable 5-gallon size plant in two seasons. The plant 

will flower profusely while growing in a container (M. 

Fontes pers. com.). The only problem that has been 

reported is that the plant is sensitive to freezing 

temperatures so protection for plants in containers is 

necessary to prevent die-back in severe winters. 

Asexual Propagation: 

No information was found on methods of propagating 

Lvsiloma other than by seed. 

Transplanting: 

No information was found on transplanting L^. watsonii. 
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Nodulation: 

Rhizobia have been isolated from nodules on roots of 

L. thornberi (Allen and Allen 1981). 

Horticultural Aspects in the Landscape: 

L. watsonii is easy to grow in cultivation in the 

warmer parts of the southwest. The plant typically grows 

as a multiple-stemmed shrub but can be trained as a small 

tree to 5 to 7 m in height in warmer parts of southern 

Arizona. The plant has a wide, spreading canopy and 

produces moderately dense shade. The attractive foliage is 

dull green and has a fern-like appearance. The outer 

branches are somewhat weeping toward their ends. The bark 

becomes rough and fissured and is an attractive reddish-

brown color which contrasts nicely with the foliage. 

Feather tree requires regular pruning to develop a tree 

form. Freeze damaged stems should be removed after the 

plant foliates in the spring. The fallen pods can be messy 

and may be raked up if this is a problem. 

Growth rates for feather tree are moderate to fast 

with regular irrigation in warm weather (pers. com. C. 

Crosswhite, M. Dimmitt, R. Gass, W. Jones, P. McCombs, S. 

McCombs). Plants do not grow well without irrigation. 

Feather tree grows slightly faster than blue palo verde 

Cercidium floridum (G. Starr pers. com.). Plants of L̂ . 
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watsonii cultivated at Tohono Chul Park grew about 1 to 1.3 

m during the growing season with regular irrigation (pers. 

obs.). 

The plant will make a tree of 5 to 6.6 m in frost free 

areas and will make a shrub of 1.3 to 1.6 m in height in 

the summer in cold areas (Duffield and Jones 1981). 

Feather tree is slow to develop into a tree (W. Jones pers. 

com.). Large trees in the Phoenix area are 8 m tall (R. 

Engard pers. com.). An established plant which freezes to 

the ground each winter will grow 1.6 to 2 m in the summer 

(B. White pers. com.). 

Feather tree tolerates heat and drought when well 

established (Sacamano and Jones 1975; Dinchak 1980). The 

plant needs regular irrigation to encourage growth (Dinchak 

1980; pers. com. W. Jones, B. White). Plants cultivated at 

the Arizona Sonora Desert Museum are drip irrigated for 24 

hours every other week in the summer and once monthly in 

the winter (ASDM horticulture card). Feather trees growing 

at Tohono chul Park grew well with weekly irrigation from 

March to mid-October (pers. obs.). An established feather 

tree growing adjacent to a patio at the Boyce Thompson 

Southwestern Arboretum receives no supplemental irrigation 

other than runoff (C. Crosswhite pers. com.). Lvsiloma 

will remain small without regular irrigation (Duffield and 

Jones 1981). Feather tree can become chlorotic in poor 
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soil or from excess water (Duffield and Jones 1981? M. 

Dimmitt pers. com.) 

Cultivated plants of L^. watsonii begin to suffer 

freeze damage at temperatures of -3.8 to -6.6° C. A 

cultivated plant has survived a low temperature of -8.8° c 

without stem damage (M. Dimmitt pers. com.). Plants 

growing at the ASDM died back approximately 2 m during the 

severe freeze of December 1978. Stems up to 5 cm thick 

were killed when the temperature fell to -7.2° C in 

December 1978 but no damage was apparent from a low of 

-5.5° C in January 1987 (M. Quinn pers. com.). Soft growth 

will freeze at 0° C (C. Crosswhite pers. com.). A plant 

cultivated in a cold site on the east side of Tucson 

develops into a dense shrub to 2 m tall in the summer and 

freezes to the ground each winter. The plant will be badly 

damaged by temperatures of -6.6 to -1.1° C and has 

recovered from a minimum low of -13.8° C (B. White pers. 

com.). 

Feather tree is widely reported to recover rapidly 

from freeze damage in the spring. The plant can be grown 

as a summer shrub in colder areas in the same manner as 

Caesalpinia pulcherrima. 

Feather tree flowers in cultivation in Tucson in the 

spring. Plants at the Arizona Sonora Desert Museum flower 

from early April to early June (ASDM phenology records). 
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Plants growing at Tohono Chul Park and on the campus of the 

University of Arizona flower in April and May (pers. obs.). 

The plant is attractive when in full flower and the flowers 

are quite fragrant. The flowers develop from year old wood 

so plants which are frozen back severely each winter will 

not flower. Feather tree will leaf out in April or May in 

Tucson. The old leaves will turn yellow and fall just 

before the plant foliates in the Spring if not previously 

killed by cold temperatures. 

Pests and Diseases: 

No problems are reported from diseases on Lvsiloma 

cultivated in Arizona. Feather tree may be susceptible to 

occasional infestations of red spider mites 

(AcarirTetranychidae) (W. Jones pers. com.). The giant 

mesquite bug, Thasus acutanaulus (Hemiptera:Coreidae), will 

sometimes live on feather trees (M. Fontes pers. com.). 

White fly infestations can be an occasional problem and 

sometimes result in partial defoliation of the plant (P. 

McCombs pers. com.). Seeds are occasionally parasitized by 

seed weevils. A plant of watsonii growing at Tohono 

Chul Park was protected with a wire cage until established. 

No rodent damage was noted when the cage was removed. A 

small plant which had grown through a protective wire cage 

was nibbled by rabbits (pers. obs.). A small feather tree 
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planted in the ocelot enclosure in the Small Cat Grotto at 

the Arizona Sonora Desert Museum was destroyed by the 

ocelots (M. Dimmitt pers. com.). 

Landscape Application: 

L. watsonii is a desirable plant for use in 

southwestern landscapes. It can be used as a patio tree in 

warm areas and is an attractive shrub in colder regions. 

It can be used as a transition between desert and non-

desert areas and in desert oasis settings (Sacamano and 

Jones 1975). Feather tree is a good silhouette plant and 

can be used in desert, tropical and transitional plantings 

(Duffield and Jones 1981). It is useful as a background or 

specimen plant (Dinchak 1980). It would be a suitable 

screen plant (pers. com. M. Dimmitt, M. Fontes, K. 

Newland). Feather tree would make an attractive small 

shade tree (M. Quinn pers. com.). 

Feather tree does well in cultivation in southern 

Arizona landscapes. The plant will grow moderately fast if 

irrigated regularly and is tolerant of heat and drought 

when established. It recovers rapidly from freeze damage. 

Feather tree has no serious pest or disease problems. The 

foliage has a soft, cool fern-like appearance and the 

flowers are very fragrant. The graceful form of the plant 

is appealing and larger plants provide moderately dense 
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shade. The plant is not thorny. Feather tree is easily 

propagated from seed and quickly makes a salable plant. 

Feather tree is subject to freeze damage in cold 

winters. Regular pruning is necessary to develop a tree 

form. The shade cast by Lvsiloma plants that are low to 

the ground is too dense for many other plants to do well 

beneath it. The pods and flowers are considered messy by 

some people and litter the ground underneath the plants. 

The plant can develop chlorosis if overwatered and will not 

grow if underwatered. It is deciduous for about a month in 

the spring. 

Other Uses: 

L. watsonii has been used on a small scale in regions 

where it grows. The wood is very strong and durable. It 

has been used for rollers in sugar cane mills, for 

construction and for wooden articles (Gentry 1942). The 

bark is used for hardening gums and a mouth rinse is made 

from boiling the bark (Gentry 1942). The seeds of feather 

tree are nutritious but have less food value than tepary 

beans, Phaseolus acutifolius. and other bean species. 

Harvesting of herbaceous beans is easier than harvesting 

from trees (Thorn, et al. 1983). 

Several species of Lvsiloma are cultivated as 

ornamentals in tropical regions. The wood is a quality 
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timber and is resistant to decay but is not presently 

harvested on a large scale due to scarcity. It is used to 

make cabinets, fine furniture and various wooden articles 

as well as railroad ties (Allen and Allen 1981) . L^. sabicu 

wood is durable in water and is used in shipbuilding, for 

making cabinets and for bobbins and shuttles (Standley 

1922) . Li. divaricata is used for fuelwood, corrals, and 

building construction in Sonora (Gentry 1942). The bark of 

several species is used in Mexico for tanning (Allen and 

Allen 1981) . The bark of L^. divaricata is used for tanning 

(Gentry 1942, Standley 1922). 

Locations of Cultivated Plants: 

Cultivated plants of Lvsiloma watsonii may be observed 

at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: several plants are 

located near the entrance to the upper part of the 

Demonstration Garden. 

* Boyce Thompson Southwestern Arboretum: one plant is 

growing adjacent to the patio south of the old visitor 

center. It was planted in 1928. A younger plant is 

growing south of the trail running east from the old 

visitor center. 

* Desert Botanical Garden: two plants are growing near 

the arroyo in the main part of the garden. 



* Tohono Chul Park: one plant is growing in the 

Demonstration Garden near the reptile enclosure. It was 

planted in 1983. One plant is located in the patio 

immediately south of the exhibits/administration building. 

It was planted in 1986. 

* Tucson Botanical Gardens: one plant is growing north 

of the education building. 

* University of Arizona: two large trees are growing on 

the south side of South Hall. One plant is located on the 

west side of the Physics and Atmospheric Sciences Building 

and two plants are located on the south side. Two plants 

are growing on the southwest side of the Newman Center. 

One plant is growing north of the Math Building. 

Plants of Lj. watsonii may be seen in residential and 

commercial landscapes around the Phoenix and Tucson 

metropolitan areas. 
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Introduction: 

Pithecellobium Mart, is a genus of trees and shrubs in 

the subfamily Mimosoideae and is found in the tropics of 

both the New and Old World. There are between 100 and 200 

species described and these are often separated into 

several genera (Allen and Allen 1981). 

Nomenclature: 

Pithecellobium mexicanum Rose, Contr. U.S. Nat. Herb. 

1:100. 1891. 

Havardia mexicana Britt. & Rose, N. Amer. Fl. 23:41. 

1928. 

Common Names: 'Mexican ebony', 'Chino', 'Palo chino* 

Taxonomic Notes: 

P. mexicanum is a distinct species in northwest Mexico 

and has had a stable taxonomic history. 

Species Description: 

P. mexicanum is a small to medium sized, symmetrical, 

high canopied tree growing 7 to 15 m in height. The 
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slightly zig-zag twigs are thin and flexible and have a 

pair of short, sharp, claw-like spines at each node. The 

bark is smooth and gray, eventually becoming fissured and 

rough on older limbs and trunks. The alternate, twice-

pinnate leaves are a dull gray-green and have 2 to 4 (6) 

pairs of leaflets. The leaflets are about 2.2 cm long and 

have 5 to 10 pairs of oblong secondary leaflets. The 

secondary leaflets are 5 to 7 mm long and 1.5 to 3 mm wide. 

The flowers are borne in round, cream-colored heads which 

are approximately 1.5 cm in diameter and occur singly or in 

small axillary racemes. Plants flower in the spring from 

mid-March in southern Sonora to the beginning of May in the 

north. The flattened, tan pod is 5.4 to 14 cm long and 1.3 

to 2.5 cm wide with slightly sinuous margins. Each pod 

contains 1 to 9 flat, round, dark brown seeds approximately 

8 mm in diameter. The pods develop rapidly and mature, 

splitting open and dropping their seeds within 4 to 6 

weeks. 

Habitat and Distribution: 

P. mexicanum occurs along river flcodplains and large 

arroyos in desertscrub, thornscrub and tropical deciduous 

forest. It ranges from northern Sonora to Sinaloa and the 

Cape region of Baja California at elevations from 61 to 854 

m (200 to 2800 feet). 



Figure 6. Pithecellobium mexicanum. A. Stem with 
inflorescence. B. Leaf. C. Pod. D. Seed. 
E. Growth habit. 



96 

Ecological Observations: 

Mexican ebony is found mainly along larger 

watercourses in Sonora. It is commonly associated with 

mesquite and other leguminous trees in deeper soils in the 

valleys. The tree does not appear to grow along smaller 

arroyos or on hillsides or slopes away from the valley 

bottoms (pers. obs.). Mexican ebony is found in northern 

Sonora in the Altar and Rio Magdalena Valleys; and ranges 

south and east through much of the state. It is absent 

from the more arid parts of western Sonora. The tree grows 

quite near to the International Boundary. I have observed 

trees growing along Mexico Highway 15, 40 km south of 

Nogales. This area, along the Rio Magdalena, experiences 

regular freezes in the winter. Cultivated plants of 

Eucalyptus camaldulensis growing a few kilometers north 

appeared to have suffered substantial freeze damage during 

the winter of 1987-1988 while the Pithecellobium showed no 

evidence of damage (pers. obs.). Mexican ebony has an 

open, upright growth habit. The tree has a high canopy 

with a clear trunk and limbs. Mexican ebony is often a 

large tree but it is not conspicuous in the dense woodlands 

where it is frequently found. The foliage is a grayish-

green color and from the distance the tree blends in with 

the adjacent mesquites and other trees. The plant is 

somewhat more visible when in flower with a moderately 



97 

dense sprinkling of small, round, cream-colored 

inflorescences. The flowers are pleasantly fragrant and 

bees and wasps frequent the blossoms (pers. obs.)- The 

pods develop rapidly and mature in about four weeks. They 

quickly open and shed their seeds. Many of the seeds are 

parasitized by seed weevils (Coleoptera: Bruchidae). 

Desert mistletoe (Phorodendron californicum) is an 

occasional parasite on trees of Mexican ebony in northern 

Sonora. 

Cummins and Baxter (1975) describe Ravenelia 

straitispora (Bacidiomycetes) as a new species of fungus 

from Pi mexicanum in Sinaloa. They describe Rj. alamosensis 

from Pi. tortum in the Sierra de Alamos, Sonora and R. 

multispinosa from P^. tortum in Sinaloa. P^. dulce. a 

Mexican species which reaches southern Sonora and which is 

widely cultivated and naturalized in tropical regions 

around the world, is reported to be susceptible to 

Cercospora mimosae (Deuteromycetes); a new species of leaf 

spot fungus described from India (Agarwal and Sharma 1973) . 

Seed Propagation: 

P. mexicanum is easily propagated from seed. Seed may 

be collected from wild plants but timing is important as 

the pods dehisce, and release their seeds within two weeks 

of maturity. The pods require about a month to mature. 
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Most of the seed has fallen within two weeks after this and 

does not appear to remain on the ground for long. 

Cultivated plants in Tucson set viable seed (pers. obs.). 

No information was found as to whether Mexican ebony is 

self fertile. Seed from both wild and cultivated plants 

are frequently infested by seed weevils so care should be 

taken when collecting or storing seeds to prevent loss. 

Seed of Mexican ebony maintains viability for at least 

three years. Seed collected in May 1983 germinated in May 

1986 (pers. obs.). 

Seed of Mexican ebony is scarified for uniform 

germination. Mechanical scarification is a commonly used 

method for seed of this plant. The seed coat is relatively 

thin and is easily etched with a file or clipper. Good 

results have been obtained using sulfuric acid treatment on 

Mexican ebony seeds (K. Newland pers. com.). Mexican ebony 

seed germinated following treatment for 1 to 2 minutes in 

concentrated sulfuric acid (C. Crosswhite pers. com.). She 

reports that placing the seeds in hot water until they 

begin to swell was a successful technique. Good 

germination of P^. flexicaule seed has been obtained after 

treatment in concentrated sulfuric acid for 3 0 to 150 

minutes (Alaniz and Everitt 1978). Untreated seed will 

germinate (S. McCombs pers. com.). 
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Scarified seed of Mexican ebony planted in warm 

weather had 60 to 100% germination (pers. com. C. 

Crosswhite, G. Starr, B. White; pers. obs.). Seed of 

Mexican ebony was planted in a greenhouse with bottom heat 

on 28 January at the Arizona Sonora Desert Museum. Initial 

germination began on 1 February and 100% germination was 

obtained (ASDM propagation records). Scarified seed of 

Mexican ebony planted about 1 cm deep during May began to 

germinate within 4 days. Daily temperatures ranged from 

15.5 to 38° C during the period (pers. obs.). 

Approximately 84% germination of Texas ebony seeds was 

obtained with a temperature range of 15 to 3 0" C. and the 

optimum temperature for seedling growth was determined to 

be 30° C (Alaniz and Everitt 1978). They state that seeds 

should be planted at a depth of 1 cm and indicated that 

3000 ppm of sodium chloride in the soil inhibited 

germination. 

Mexican ebony seedlings grow rapidly. Attractive 1-

gallon plants to 6 dm tall can be produced in one growing 

season (S. McCombs, B. White pers. com.; pers. obs.). 

Plants germinated in May were transplanted to 1-gallon 

containers after three weeks (pers. obs.). 
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Asexual Propagation: 

No information was found on methods of propagating 

Pithecel1obium other than by seed. 

Transplanting: 

An established dormant tree of P^. mexicanum was 

successfully transplanted at the Arizona Sonora Desert 

Museum in the early spring of 1985. The plant was 

approximately 3 1/2 m tall. It was bare-rooted, with 

approximately 1 m of the roots retained. The tree was 

planted into its present location and kept well watered. 

It required several months to leaf out (D. Larson pers. 

com.) . Smaller trees of P^. flexicaule may be successfully 

transplanted but the taproot of larger trees makes this 

difficult (Nokes 1986). 

Nodulation: 

Nodulation is reported to occur in some species of 

Pithecellobium. Allen and Allen (1981) list several 

species for which nodulation occurs including Pj_ dulce and 

P. tortum. These two species are found in southern Sonora. 

No information was found on nodulation of P^. mexicanum. 
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Horticultural Aspects in the Landscape: 

Mexican ebony has proven easy to grow in cultivation 

in southern Arizona. Established plants require minimal 

maintenance. The tree has an upright growth habit and 

produces a light, filtered shade. Mexican ebony usually 

grows with a single trunk and has an open branching habit. 

The tree has a central leader with a high canopy. The 

spiny twigs are a problem when working around the plant. 

The small, claw-like spines readily cling to gloves or 

clothing and are difficult to remove without getting hooked 

by other spines. The spines are very sharp and easily 

scratch exposed skin. The tree should be planted away from 

walkways and the lower twigs removed from the trunk. Older 

trees will develop a nice canopy. The trunk also has the 

spines which persist for several years. Once the main 

branching pattern of the tree has been established and the 

lower twigs are removed, little pruning is necessary. 

Growth rates for Mexican ebony appear to be a factor 

of soil and moisture. The tree grows slowly in caliche or 

thin rocky soil and fast in good soil (pers. com. M. 

Dimmitt, W. Jones). A small tree planted in soil with a 

shallow caliche layer was approximately 1 m tall after 

eight years (M. Dimmitt pers. com.). He recommends extra 

water to encourage growth. Plants grow fast in the ground 

can reach 1.3 to 1.6 m tall in two years (K. Newland pers. 
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com.). Mexican ebony will make a usable tree in eight to 

ten years (C. Crosswhite pers. com.). Two 1-gallon plants 

about 6 dm tall were planted in May 1983 in an excavated 

bed filled with silty backfill at Tohono Chul Park. In 

November 1986 the plants were over 4.5 m tall and had a 

trunk diameter of 10 dm at the soil line. The plants were 

irrigated weekly from April to October (pers. obs.). 

Mexican ebony is tolerant of dry soils but should 

receive regular deep watering to maintain growth and 

attractive foliage. The habitat in which the plant is 

usually found suggests that it is not as drought tolerant 

as many other desert trees. Regular watering every 1 1/2 

to 2 weeks in warm weather is beneficial (W. Jones pers. 

com.). Established plants have a low water use (K. Newland 

pers. com.). Plants at the ASDM are watered once weekly in 

the summer and once every two weeks in the winter (ASDM 

horticulture card). Trees at Tohono Chul Park are 

irrigated weekly from April through October unless a 

significant rain fell during the preceding week. No 

supplemental irrigation was given during the winter (pers. 

obs.). 

Mexican ebony has exhibited considerable freeze 

tolerance in cultivation in southern Arizona. No freeze 

damage has been reported on cultivated plants of P. 

mexicanum growing at the ASDM (ASDM horticulture card). No 
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damage from cold has been observed on a cultivated plant in 

the foothills of the Santa Catalina Mountains (W. Jones 

pers. com.)- Mexican ebony cultivated at Central Arizona 

College survived a low of -4.4" C (Kinnison 1979). Plants 

growing at Tohono Chul Park have endured temperatures of 

-5.5° C without any stem damage. The leaves are killed by 

temperatures of about -2° C (pers. obs.). Cultivated 

Mexican ebony trees at the Boyce Thompson Southwestern 

Arboretum are not known to have suffered freeze damage 

(pers. com. C. Crosswhite, F. Crosswhite). Mexican ebony 

may begin to suffer damage at about -9° C (K. Newland pers. 

com.). A cultivated plant had slight twig die-back from a 

temperature of approximately -9° C (M. Dimmitt pers. com.). 

A cultivated tree of P^. mexicanum survived a minimum low of 

-10° C. during the winter of 1987-1988 without any stem 

damage (R. White pers. com.). 

Flowering in Mexican ebony takes place in late April 

and early May in cultivation at Tohono Chul Park. Trees 

can bloom profusely and the sweet fragrance is noticeable 

from several meters away. The plants leaf out and begin to 

grow in late March or early April (per. obs.). 

Pests and Diseases: 

Little information was found on pests or diseases of 

cultivated Pj. mexicana growing in Arizona. Seeds of 



cultivated plants may have infestations of seed weevils (J 

Stenten, pers. com.; pers. obs.). A cultivated plant was 

observed to have slime flux as a result of bacterial 

infection (pers. obs.). Wild plants in Sinaloa are 

reported to be susceptible to the fungus Ravenelia 

straitispora (Cummins and Baxter 1975). Plants at Tohono 

Chul Park were protected with wire cages until well 

established. No rodent damage was noted after the cages 

were removed, however, no small twigs were close to the 

ground. 

Landscape Application: 

P. mexicanum has good potential as a landscape plant 

in southern Arizona. It provides a light, filtered shade 

which is ideal for growing many plants. The high, open 

canopy is suitable for a patio tree. Mexican ebony would 

be a ideal urban tree for use along streets and in trailer 

parks due to its high canopy (pers. com. C. Crosswhite, V. 

Gass, K. Newland). Mexican ebony would be an effective 

barrier plant if grown as a shrub (W. Jones pers. com.). 

Mexican ebony has responded well under cultivation in 

southern Arizona when grown in good soil and irrigated 

regularly. The growth rate can be fast and the form is 

distinctly upright. The tree has few pest or disease 

problems and it is quite freeze tolerant. Little or no 
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pruning is necessary once the tree is overhead and seed 

propagation is easy. Comments made by respondents include 

•worthwhile', 'desirable' and 'tough'. 

Mexican ebony does not grow well in caliche or rocky 

soil unless a large hole is dug and backfilled with good 

soil. The thorny twigs are a problem until the tree is 

overhead. Mexican ebony is drought tolerant but needs 

slightly more water than many other desert trees if a good 

rate of growth is to be maintained. Bees frequent the 

plant when it is in bloom and this may be a problem for 

some people (C. Crosswhite pers. com.). 

Other Uses: 

The bark of £*_ mexicanum is frequently used for 

tanning leather in southern Sonora (Gentry 1942) . The wood 

of Mexican ebony is used in making furniture (Standley 

1922; Usher 1974). Wood from this tree is used in the 

stills used for making mescal from Agave angustifolia in 

Sonora (Nabhan 1985). Cattle eat the fallen flowers of P. 

mexicanum (Gentry 1942). Honey is produced from flowers of 

most species of Pithecellobium (Allen and Allen 1981). 
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Locations of Cultivated Plants: 

Cultivated plants of Pithecellobium mexicanum may be 

viewed at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: one plant is located on 

the south side of the Aviary outside of the enclosure. 

* Boyce Thompson Southwestern Arboretum: three trees are 

growing near the parking lot southeast of the old visitor 

center. Two of the trees were planted in the spring of 

1932. 

* Desert Botanical Garden: one plant is located in the 

core garden behind the Echinocereus bed. Two plants are 

located in Bed 70 behind the Webster Auditorium. These 

trees were planted in the late 1970's. 

* Tohono Chul Park: two plants are located in the 

Demonstration Garden near the Geology Wall. They were 

planted in May, 1983. 



CHAPTER 9 - Sophora arizonica 

Introduction: 

The genus Sophora L. in the subfamily Papilionoideae, 

contains 50 to 80 species of trees and shrubs and is 

distributed in both the New and Old World in subtropical 

and warm temperate regions (Allen and Allen 1981). 

Nomenclature: 

Sophora arizonica S. Wats., Proc. Amer. Acad. 11:135. 1876 

Sophora formosa Kearney & Peebles, Jour. Wash. Acad. Sci 

29: 482. 1939. 

Calia arizonica Yackovl., Proc. Leningr. Chem.-Pharm. 

Inst. 21(4):45. 1967. 

Calia formosa Yackovl., op. cit. 

Common Names: 'Arizona sophora' 

Taxonomic Notes: 

S. arizonica includes the southeast Arizona 

populations which were originally described as S_j. formosa. 

McManus (1976) conducted extensive studies of the Arizona 

populations of shrubby Sophora and concluded that the two 

plants were not sufficiently distinct to maintain them as 
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separate species. Other authors mention the close 

relationship of the two plants (Kearney and Peebles 1951; 

Benson and Darrow 1981). Northington, et al. (1977) 

discuss the relationship of S_j_ arizonica. S. qypsophvlla 

var. qypsophvlla Turner and Powell, S_i. avpsophvlla var. 

auadalupensis Turner and Powell, S_s. purpusii Brandeg., and 

S. secundiflora (Ort.) Lag. ex DC. based on fossil material 

from late Pleistocene packrat middens. They suggest that 

the five taxa originated from a common ancestor similar to 

S. secundiflora in the Pliocene. Except for S. 

secundiflora the other taxa exist as relict populations 

which apparently had wider distributions during the last 

ice age. 

Species Description: 

S. arizonica is an evergreen, much branched, rounded 

shrub which grows to 2 or occasionally 5 m tall. The bark 

is smooth and buff colored on young stems and turns gray 

with age. The slightly leathery pinnate leaves are an 

attractive blue-green color and have 5 to 9 (21) oval to 

elliptic leaflets. The leaflets are 1.1 to 2.5 (3.3) cm 

long and 5 to 7 (16) mm wide. The showy flowers occur in 

terminal racemes about 5 cm long and vary from lavender to 

purple in color. The base of the banner petal is white 
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Figure 7. Sophora arizonica. A. Stem with inflorescence. 
B. Flower. C. Pod. D. Seed. E. Growth habit. 
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with maroon spots. The flowers are 2.5 to 3 cm long. 

Herbarium specimens bearing flowers have collection dates 

from March 8th to June 2nd. The pod is straw colored, 

slightly constricted between the seeds and has a pointed 

tip. It is 4.5 to 11.8 cm long and somewhat flattened. 

Pods contain 1 to 9 scarlet, somewhat flattened seeds which 

are approximately 1 cm long. Ripe pods remain on the 

plants for several months. 

Habitat and Distribution: 

S. arizonica is endemic to Arizona and is very 

restricted in its distribution. It is found in parts of 

Mojave County and in the Whetstone, Swisshelm and Pinaleno 

Mountains in the southeast part of the state. The plant 

has been collected from a variety of soils but is found 

mainly on rocky limestone slopes and hills in desertscrub, 

semidesert grassland and oak woodland. The plant grows 

from 671 to 1617 m (2200 to 5300 feet) elevation. 

Ecological Observations: 

Arizona sophora appears to be confined mainly to rocky 

hills, usually of limestone. Herbarium specimens also 

indicate that Arizona sophora grows on basalt. Plants 

growing in Dry Canyon in the Whetstone Mountains in 

southeast Arizona were found to be abundant on the upper 
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2/3 of the north facing slopes. The lower limit of the 

plants on the slope was a remarkably sharp zone above which 

the plants were very abundant and below which they were 

completely absent. No plants were observed to be growing 

on the south facing slopes on the north side of the canyon. 

Mortonia scabrella. Nolina microcarpa. Dasvlirion wheeleri. 

Rhus choriophvlla and Rhus microphvlla were also abundant 

with the Sophora but were widely distributed throughout the 

area (pers. obs.). 

The plants had mostly finished flowering on 6 April 

1988 and many were developing pods. Some plants had new 

pods just beginning to develop while others had pods that 

were nearing mature size. Several dry, mature pods were 

found attached to one shrub. Dried pods containing mature 

seed were frequently found on the ground beneath shrubs 

with many loose seeds. Most of the seeds appeared to be in 

good condition and no evidence of seed parasitism was 

noted. The plants which were still flowering had flowers 

only on the north sides of the plant while pods were 

beginning to form on the south sides; or else the plants 

were growing in a shady situation. Flowers in this 

population have several distinct shades of color ranging 

from lavender to purple. The banner petals mostly had a 

white area at the base but one plant had a maroon colored 

zone on the banner (pers. obs.). 
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Most of the plants in the Dry Canyon population are 

compact, dense, spreading shrubs from 1 to 2 meters tall 

with multiple stems arising from the base. One plant was 

almost tree-like with two main trunks having a basal 

diameter of 0.2 m and a height of 3 m. The foliage of 

Arizona sophora is an attractive bluish-green. A number of 

small seedlings were observed adjacent to mature plants. 

Several plants at the lower edge of the population on one 

slope had been burned by a fire within the past year. 

These were producing abundant new growth from the base. 

Seed Propagation: 

Arizona sophora may be propagated from seeds. Seed 

may be collected from plants in habitat. Mature pods may 

be collected from the plants during the summer. Pods and 

loose seeds may be found underneath plants throughout the 

year. Most of these seeds appear to be viable (pers. 

obs.). No information was found on seed production from 

cultivated plants or whether plants are self-fertile. Seed 

of Arizona sophora collected in April 1983 was planted in 

April 1984 and began to germinate in July 1984 ASDM 

propagation records). No additional information was found 

on length of seed viability. 

Seed of Sj. arizonica is usually scarified before 

planting. Mechanical scarification methods are frequently 



113 

used. An electric grinding wheel is reported to be fast 

and effective (pers. com. M. Fontes, B. White). Hand 

clippers are suitable for scarifying seed of this plant 

(pers. com. G. Joseph, C. Mason). Seed scarified with a 

toenail clipper germinated (P. Kadrich pers. com.). He 

suggests that only a small break in the seed coat be made 

as he has experienced increased rotting of seeds which had 

a large area of the seed coat removed. Seeds of S. 

arizonica were scarified for five minutes in concentrated 

sulfuric acid (S. McLaughlin pers. com.). Seed of Sophora 

may be soaked for 30 to 90 minutes in concentrated sulfuric 

acid (Nokes 1986) . Fresh seed of S_j_ microphvlla in New 

Zealand is collected before the seed coat hardens and 

soaked in cold water for 12 hours before sowing (Browne 

1972). Seed of Sophora can be collected before the seed 

coat hardens and planted immediately. Older seed can be 

scarified by placing them in hot water. This is allowed to 

cool and the seeds remain in the water for a day (Goldie 

1976). She cautions that seeds with a soft seed coat can 

be killed by treatment in hot water. 

Germination percentages reported for mechanically 

treated seed range from 50 to 100%. Germination was less 

than 50% for seed treated with acid (S. McLaughlin pers. 

com.). Seed collected in some years germinates better than 

seed collected in other years (P. Kadrich pers. com.). 
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Seeds of Sjl arizonica required one to three weeks to 

emerge in early summer (pers. com. G. Starr, B. White). 

Seed of S_s. arizonica will germinate in approximately one 

week in a greenhouse with bottom heat in January and 

February (P. Kadrich pers. com.). Seeds of Sophora 

secundiflora will germinate in about two weeks in a 

greenhouse or outdoors in warm weather (Nokes 1986) . Seeds 

of Sophora spp. native to New Zealand germinate in 10 days 

with 25° C. bottom heat (Goldie 1976). Seed of S. 

microphvlla will germinate within three to four weeks 

(Browne 1972). 

Seedlings of S^. arizonica are widely reported to have 

high mortality in the nursery. There was 50% mortality of 

200 seedlings of Arizona sophora after transplanting from 

small containers to 1-gallon containers. Growth was slow 

and plants continued to die in 1-gallon containers. After 

two years only five plants were still alive. These were 

transplanted into 5-gallon containers. They grew about 2.5 

cm and after a year two of these plants died for no 

apparent reason. Lime was mixed with the seeding mix and 

the soil in the containers but plants continued to die (M. 

Fontes pers. com.). She suggests that heat may be a 

problem contributing to die off. Seedlings steadily die 

off. Plants would damp off as seedlings while some would 

grow to as much as 10 cm in height before dying. 
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Overwatering may have been a factor in the high mortality 

and a different soil mix may reduce die off (B. White pers. 

com.)* Approximately 30 to 40% of newly emerged seedlings 

survived but gradually died off with only five plants 

surviving out of 50 after four years (G. Starr pers. com.). 

He suggested that a fungus may be responsible. He observed 

that plants would grow about 2.5 cm the first year and 5 cm 

the second year in 1-gallon containers. Four year old 

plants in 1-gallon containers were 10 to 15 cm in height. 

A plant provided by Gregg Starr was examined by Dr. Richard 

Hine at the University of Arizona and determined to be 

infected with a black root rot fungus Theleviopsis 

basicola. Plants of S^. arizonica in 1-gallon containers 

suffered 100% mortality after several years (M. Dimmitt 

pers. com.). 

Some success has been reported in growing S. 

arizonica. Seeds are germinated in 5 cm liners and the 

seedlings are transplanted to 1-gallon containers after 

about one month. There is a 10% die off at this stage. 

Native soil is collected from the vicinity of wild plants. 

This may be mixed with a fine mulch to improve drainage and 

with lime. All of the S_j. arizonica plants are grown in 

this soil while in containers. The plants will grow to 10 

or 15 cm tall in about a year. Plants in 5-gallon 

containers are 0.6 to 1 m tall after three years. These 



116 

have approximately a 30% mortality rate. The plants are 

slow growing and seem to have one spurt of growth around 

July (P. Kadrich pers. com.)- He stresses that to avoid 

rot the plants must not be overwatered. Plants in 1-gallon 

containers were 30 to 60 cm tall after eight months. They 

were grown in a sterilized mix of equal parts peat, 

vermiculite and sand (S. McLaughlin pers. com.). A light, 

fast draining soil mix and careful watering in containers 

is recommended (C. Crosswhite, S. McCombs pers. com.). A 

study comparing growth and survival of seedlings of this 

plant in native soil and different soil mixes would be 

interesting. 

S. secundiflora seeds should be sown in individual 

containers which are sufficiently deep for the taproot. 

Seedlings do not have good survival when transplanted from 

flats. A fast draining soil and the use of a fungicide 

drench before sowing seeds beneficial. Overhead watering 

should be avoided (Nokes 1986). 

Asexual Propagation: 

Success in propagating S_j_ arizonica from cuttings has 

been reported by Greg Starr (pers. com.). He states that 

one cutting out of 50 rooted. Softwood cuttings taken in 

late spring after flowering were treated with Rootone #3 

rooting hormone and placed in sand under periodic mist. 
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The cuttings were 10 to 15 cm long and had the leaves 

removed from the lower two or three nodes. Rooting 

appeared to take most of the summer. The roots were long 

and sparse (G. Starr pers. com.). 

Other species of Sophora have been successfully grown 

from cuttings. Cuttings of S_i. secundiflora can be rooted. 

High concentrations of rooting hormone appear to facilitate 

root formation on young wood. Cuttings treated with 10,000 

ppm napthalacetic acid had 16% rooting and cuttings treated 

with 25,000 indolebutyric acid had 50% rooting. The 

treated cuttings were placed in a moist mix of one part 

peat moss, one part perlite and two parts sand; and placed 

in polyvinyl chloride bags to maintain high humidity. 

Rooting required eight weeks (Cole, et al. 1976; Nokes 

1986) . 

Cuttings of S^. microphvlla root successfully in New 

Zealand in late autumn. Cuttings of 8 to 10 cm long were 

made from new growth. The growing tips were removed and 

the cuttings treated with indolebutyric acid and Benlate. 

The cuttings were placed into a mix of equal parts peat and 

pumice under mist with 25" C bottom heat (Goldie 1976) . 

She indicates that 100% rooting was obtained after 14 

weeks. Butcher and Wood (1984) discuss vegetative 

propagation of cultivars of S*. microphvlla in New Zealand. 

Semi-hardwood cuttings approximately 15 cm long had the 
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lower leaves removed and were treated with IBA. They were 

placed in a mixture of equal parts of peat and perlite and 

were drenched with Benlate fungicide. The cuttings were 

misted and received 20° C bottom heat. Cutting that were 

taken in late autumn and winter averaged 70 to 100% rooting 

within six to ten weeks. Cuttings that receive the same 

treatment during the summer had very low rooting 

percentages. It was determined that treatment with 

fungicides other than Benlate produced higher survival of 

cuttings. 

As with the preceding six species, no information was 

found on tissue culture, air layering or grafting. While 

many of these plants are readily propagated by seeds, it 

would be desirable to be able to propagate these plants by 

asexual means in the event that a particular desirable 

characteristic such as unusual flower color, different 

foliage or distinct growth form was found. 

Transplanting: 

S. secundiflora is difficult to transplant due to the 

long roots and the fact that it frequently grows in rocky 

sites. It often requires over a year to recover from 

transplanting (Nokes 1986? Strong and Davies 1982). Field 

collected seedlings of Sj. secundiflora from the Chihuahuan 

Desert did not survive transplanting (W. Jones pers. com.). 



119 

S. affinis, a deciduous species, is easier to transplant 

(Nokes 1986). She suggests keeping as much soil around the 

roots as possible, cutting the plant back considerably, 

keeping it watered and shaded. Transplanting of S. 

arizonica probably would not be successful. 

In recent years attempts to transplant woody legumes 

and other trees and shrubs in the Southwest have been 

successful. There is a considerable need for studies to 

determine the best methods and time of year to transplant 

wild trees and shrubs. 

Nodulation: 

Nodulation is reported for a number of species of 

Sophora including S_j_ formosa. S. gypsophvlla var. 

auadalupensis and S_j_ secundiflora (Allen and Allen 1981) . 

They indicate that S^. arizonica lacked nodules but that 

this may have been due to the time of year the plants were 

examined. S_j. formosa represents the southeast Arizona 

populations of S^. arizonica (McManus 1976). Strong and 

Davies (1982) discuss inoculation of Sj. secundiflora 

seedlings with vesicular-arbuscular mycorrhizal fungi. 

They report that inoculation was induced using Giaaspora 

maraarita and Glomus mosseae and concluded that lower 

levels of applied fertilizer were necessary for inoculated 
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plants to produce growth comparable to noninoculated plants 

fertilized at higher levels. 

Horticultural Aspects in the Landscape: 

S. arizonica has proved somewhat easier to grow in the 

landscape than to maintain in a container. It requires 

little maintenance once established. It has a compact, 

rounded multiple-stemmed growth habit with dense evergreen 

foliage. No pruning is necessary and very little litter is 

produced. The plant is thornless. 

Growth rates for Arizona sophora is widely described 

as slow to extremely slow. A cultivated plant was only 6 

dm tall after many years and did not appear to grow at all 

throughout one year (M. Dimmitt pers. com.). A plant 

cultivated north of Nogales in Santa Cruz County grew 

slowly but appeared healthy and produced flowers and new 

growth each year (J. Kaiser pers. com.). 

Arizona sophora is drought tolerant when established 

(pers. com. M. Dimmitt, M. Fontes, W. Jones). The plant 

will grow better with regular irrigation during the summer 

(W. Jones, P. McCombs, S. McCombs pers. com.). The plant 

grows on rocky hills in the wild and is widely reported to 

be rot prone in cultivation so good drainage is important. 

S. arizonica is very hardy to cold. The plant grows 

in areas which experience temperatures to -17.7° C. 
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Arizona sophora flowers in March and April in 

cultivation in Tucson. Sj_ arizonica is attractive in 

flower although not as much so as S^. secundiflora (pers. 

com. W. Jones, P. McCombs, S. McCombs, G. Starr). 

Pests and Diseases: 

S. arizonica may be susceptible to Texas root rot, 

Phvmatotrichum omnivorum (Hyphomycetes) (M. Dimmitt pers. 

com.). A four year old plant of Arizona sophora in a 1-

gallon container was found to be infected with a root rot 

fungus, Theleviopsis basicola (Hyphomycetes) (Dr. Richard 

Hine pers. com.). Sj. arizonica is subject to infestations 

of pyralid moth leaf caterpillar, Uresiphita reversalis 

(Lepidopteraipyralidae). This pest also attacks S. 

secundiflora (W. Jones pers. com.). Crosswhite and Randal 

(1985) discuss larvae of pyralid moth on £L_ secundiflora 

and state that effective control can be obtained by using 

Baccilus thurinaensis. Sevin and Diazonon. Infestations of 

mealybug, Phenacoccus sp. (Homoptera:Psuedococcidae), are 

reported on plants of Sj. arizonica growing in a greenhouse. 

Infestations were also observed on S_i. secundiflora. Ŝ . 

affinis, S^. qypsophvlla var. gypsophvlla and S± gypsophvlla 

var. auadalupensis. S. secundiflora is especially 

susceptible. Plants growing out of doors did not have any 

mealybugs on them and infested plants which were planted 
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outside were visited by lady beetles, Hippodamia converaens 

(ColeopterarCoccinellidae) (Crocker, et al. 1982a). Brown 

soft scale, Coccus hesperidium (HomopterarCoccidae), 

attacks Sj_ secundiflora and S_^ affinis in the greenhouse 

and European fruit lecanium, Parthenolecanium corni 

(HomopterarCoccidae), has been observed on S_j_ secundiflora 

in the landscape (Crocker, et al. 1982b). 

Pests and diseases have been reported on other species 

of Sophora. Bark canker in £L. iaponica is caused by 

Dothiorella ribis (Coelomycetes) and Fusarium tricinctum 

(Hyphomycetes) (Shen, et al. 1985). Peterson and Davis 

(1965) discuss stem and branch canker caused by Fusarium 

lateritium (Hyphomycetes) on £L_ iaponica in the United 

States. They indicate that the disease is spread by 

pruning with infected tools. Plank and Wokinger (1977) 

mention that the fungus Inonotus hispidus (Hymenomycetes) 

is widespread on Sj. iaponica in France. Locust leaf miner, 

Odontota dorsalis (ColeopteraiChrysomelidae), attacks S. 

iaponica in the northeast United States (Wheeler 1980). 

The aphid Macrosiphum aossvpii (Homoptera:Aphididae) is a 

pest of Sj. tomentosa in India (Verma and Singh 1975) . An 

endemic mistletoe, Korthalsella complanata. parasitizes S. 

chrvsophvlla in Hawaii (Kliejunas, et al. (1979). Leafy 

mistletoe, Phorodendron tomentosum ssp. macrophvllum. is 
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parasitic on iaponica in California (Michailides, et al. 

1987) . 

Arizona sophora is rabbitproof when established but 

may when require protection when newly planted (pers. com. 

M. Dimmitt, G. Starr). Pencil thick stems of S. 

secundiflora were eaten by rabbits. 

Landscape Application: 

S. arizonica is a beautiful plant and would make an 

excellent landscape plant if a dependable method of 

propagation can be developed. It is a rounded evergreen 

shrub and could be used as a background or color plant. 

Arizona sophora could be used as a screen if given enough 

time to develop. The plant could be used as an informal 

hedge or median plant (R. Engard pers. com.). It could be 

used in an intermediate position in the landscape (W. Jones 

pers. com.). It may take time to select or find genotypes 

which are adaptable to cultivation (S. McLaughlin pers. 

com.). 

Arizona sophora appears to be drought resistant when 

established. Maintenance is minimal. No pruning is 

necessary and the plant is very cold hardy. The dense 

evergreen foliage with a bluish cast is very attractive and 

the beautiful flowers are produced in profusion and are 
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fragrant although without the distinctive grape bubblegum 

scent of £Lj_ secundiflora. 

There are several problems in developing Arizona 

sophora as a landscape plant. Survival of seedlings in 

containers is widely reported to be low. The plants are 

extremely slow growing. These two factors currently make 

it uneconomical to produce in quantity. There are several 

pest and disease problems reported for cultivated S. 

arizonica but these do not appear to be serious. The seeds 

and foliage of several Sophora spp. are poisonous. 

Other Uses: 

No specific uses for S_i. arizonica other than as an 

ornamental are reported. Other species of Sophora are 

frequently reported to be cultivated as ornamentals in 

various parts of the world. 

Schmutz and Hamilton (1979) discuss poisonous 

properties of S^. secundiflora and state that one seed could 

be fatal to a child if chewed. They mention that the seeds 

are used as a hallucinogen and are frequently made into 

necklaces. Livestock suffers poisoning from 

secundiflora in Texas. Sheep and goats become ill from 

eating the leaves but usually recover rapidly. Cattle died 

from eating as little as 0.25% of their body weight. The 

leaves were determined to be much more toxic in the autumn 
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and winter (Boughton and Hardy 1935). Leaves of S. 

nuttalliana can cause poisoning of livestock if large 

amounts are eaten (Parker 1972). 

Sophora spp. have been use for medicine, hallucinogens 

and dyes. The wood has been used for cabinetry, fences and 

other items requiring a durable wood (Allen and Allen 

1981). 

Locations of Cultivated Plants: 

Cultivated plants of Sophora arizonica may be observed 

at the following locations in southern Arizona: 

* Arizona Sonora Desert Museum: one plant is growing in 

the propagation area. It was planted in 1988. The 

propagation area is not accessible to the general public. 

* Desert Botanical Gardens: one plant is growing at the 

southeast corner of the cactus house. 

* Tucson Botanical Gardens: two plants are located east 

of the Friend's House. They were planted in 1988. 
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