
Introduction 
An intergovernmental agreement was signed on August 26, 

2008 between the Arizona Department of  Transportation 
(ADOT) and Boyce Thompson Arboretum (BTA) for the 
Arizona Hedgehog Project. The project was to transplant 
individuals of  the Arizona hedgehog cactus (Echinocereus 
triglochidiatus var. arizonicus or AHC) from the US Highway 
60 ADOT project area to Boyce Thompson Arboretum and 
conduct a 5-year research study on the AHC to learn more 
about how to increase success of  future salvage efforts. 

In addition, the project included the development of  
interpretive/educational materials including printed materials 
and signage to explain the project to the more than 75,000 
annual visitors who visit the Arboretum.  The transplant sites at 
the Arboretum offer an excellent opportunity for informing the 
general public, adults and children alike, about the importance 
of  conserving the Arizona hedgehog and other endangered 
species. 

Figure 1.  A flowering Arizona hedgehog from Year 3 of the study in  
April 2011.  All figures by Boyce Thompson Arboretum staff.
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As stated above, the Arizona Hedgehog project is comprised 
of  two distinct but overlapping parts: the physical movement 
of  the plants to Boyce Thompson Arboretum and an extended 
study of  transplantation success.  In brief, we first evaluated the 
plants in situ at the US Highway 60 ADOT project location, then 
removed the plants and transported them to BTA. Although 
there were to be two different plantings, fall and spring, delays 
and fewer than the expected number of  AHC needing salvage 
mandated that all plantings be done in the fall. Finally, we 
evaluated the success of  the transplants over a 5-year period. 
This was essentially an observational study. Germplasm was 
shared with other researchers, which will provide additional 
information. 

Arizona hedgehog description, pollination, and habitat
The Arizona hedgehog (Echinocereus triglochidiatus var. arizoni-

cus) has a dark green cylindroid stem with an average length of  
29.6 cm (11.6”), average stem diameter of  8.1 cm (3.2”), and 
mostly nine ribs on mature individuals. There are usually three 
central spines, and nine radial spines, less than 1.3 cm (0.5”.) in 
length (Baker 2006).  Based on stem height and diameter, the 
majority of  plants salvaged were mature specimens and sub-
stantial new growth was not expected.  The Arizona hedge-
hog cactus produces flowers in late April to mid-May and fruits 

from May to June (Arizona Game and Fish Department 1992). 
It is an obligate outcrosser that is pollinated by humming-

birds, carpenter bees, solitary bees, and honeybees (U.S. Forest 
Service 2004).  A pollination study done at Boyce Thompson 
Arboretum in April 2013, by Dr. Clare Aslan, Conservation Re-
search Scientist at the Arizona-Sonora Desert Museum, noted 
that the BTA plants were visited by a combination of  honey-
bees and hummingbirds, whereas the wild populations were 
visited by hummingbirds and native bees (pers. com.).

The preferred habitat of  the Arizona hedgehog cactus is on 
rock such as the Schultz Granite and Apache Leap Rhyodacite 
Tuff, both of  high silica and of  igneous origin. (U.S. Forest 
Service 2004). Other rock such as the Pinal Schist and Pioneer 
Formations can serve as additional habitats if  they are exposed 
near rhyodacite and granite formations (U.S. Forest Service 
1996). The elevation range is generally between 3,300 and 5,700 
feet. The geology of  the Arboretum is composed of  the Picket-
Post Rhyolite Tuff, a rock type almost identical in composition 
to the Apache Leap Rhyodacite Tuff  and hence viewed as an 
equally preferred habitat for the Arizona hedgehog cactus. Soils 
tested at the three planting sites at the Arboretum fall within 
the range of  the variations of  the soils tested at the salvage site.  

The population of  the endangered Arizona hedgehog cacti in 
the US Highway 60 ADOT project area grows on moderately 

Figure 2.  Two typical Arizona hedgehogs (Echinocereus triglochidiatus var. arizonicus), in situ, within the US Highway 60 ADOT project 
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Figure 3.  Most of the Arizona hedgehog plants were 
salvaged from the crevices of tightly wedged granite 
boulders and required delicate extrication. Steel pry 
bars, chisels, sledge hammers, hand trowels, and other 
heavy and light duty hand implements were needed 
to dismantle the surrounding rocks and boulders that 
firmly bound the roots.  Once freed, the hedgehogs 
were placed in stout burlap “slings” that cradled the 
plants securely while the crew negotiated the tricky 
footing down the often-steep slopes to the wating 
trucks below. 

steep slopes amongst granite boulders and outcrops in thick 
Interior chaparral vegetation about 15 miles east of  Boyce 
Thompson Arboretum at approximately 4,400 ft. elevation. By 
contrast, the Arboretum is located at 2,400 ft. elevation.

Project Description and Methodology
The original agreement called for the AHC to be salvaged 

from the construction area during the spring months. 50% of  
the plants would be immediately planted at Boyce Thompson 
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Arboretum. The remaining 50% would be held back in a nurs-
ery area to be transplanted at what would be considered to be 
the best planting time in the fall. This would allow a 5-year 
assessment of  transplanting success at two different times of  
the year.  Both groups would be planted in a total of  three lo-
cations on the Arboretum grounds and monitored during the 
length of  the study. However, because of  delays in the signing 
of  the agreement, the springtime salvage of  these plants was 
not possible. 

A total of  79 plants in need of  salvage were identified and 
mapped by ADOT.  In June 2008, Arboretum staff  evaluated 
each of  these plants in situ and gave each an accession number. 
Evaluation criteria included photographs, locality data, sun/
shade exposure, plant size, associated plants, and soil charac-
teristics, particularly with respect to the presence or absence 
of  granite rocks, boulders, and outcrops. Several months later, 
after a reassessment of  the project area by ADOT engineers, 
the proposed construction footprint was reduced in size, de-
creasing the total number of  impacted plants to less than half  
this number. On October 14 and 15, 2008, 31 of  the original 
79 plants were removed and transported to Boyce Thompson 

Arboretum by staff  and volunteers.  Soil samples were also col-
lected from about a dozen of  the in situ locations.

Nearly all of  the AHC plants were associated in some way 
with granite outcrops and/or granite boulders and rocks that 
populated the construction area; in fact, many of  the plants 
grew directly out of  cracks and crevices formed by the gra-
nitic formations. This required a careful dismantling of  the en-
compassing granite in order to extricate the plants with as little 
harm to the roots and plant as possible. While most plants were 
in some way associated with granite, sun and shade exposure 
were more equally divided. The shade was generally partial, cast 
in the morning or afternoon by large evergreen shrubs. All of  
these associations and microclimates were recorded during the 
evaluation process by way of  staff  notes or photographs or 
both, including the marking of  each hedgehog’s directional ori-
entation. 

Despite the best of  intentions, unavoidable damage to some 
of  the plants occurred during removal or transport.  Most com-
monly, larger multi-headed plants separated into several smaller 
clumps with roots still attached; plant division was sometimes 
done intentionally while being processed at BTA if  it was nec-

Figure 4.  Above:  An Arboretum staff member inspects and processes bareroot Arizona 
hedgehogs that were salvaged on October 14, 15, 2008. The orange flagging and metal 
tags were placed on these plants by staff during a mid-June 2008 reconnaisance that eval-
uated 79 plants in situ that were in the path of construction. Ultimately, after the reduction 
of the construction footprint by ADOT engineers, this number was reduced to the 31 plants 
that were actually salvaged.  Right:  There was a wide range of sizes from small plants with 
a single stem to massive plants with as many as 23 separate heads (stems). 

32 Desert Plants 30(1)  2014



essary to prepare a specimen for planting. Broken, marred, and 
wounded heads were also casualties, particularly from the rigors 
of  the digging process. Once transported to the Arboretum, 
the bare root plants were stored on a nursery table under 50% 
shade for approximately two weeks. Damaged roots of  the bare
rooted plants were cut back to healthy tissue; healthy roots were 
pruned to 6 – 8” in length. All but twenty of  the plants were 
treated with Bordeaux powder and Hormex #3 rooting hor-
mone, then potted directly into one gallon pots containing a 
porous soil mix. They were placed outside under a lath shade 
structure where the survival rate over a four year period was 
nearly 100%. 

Approximately 15 separate pieces of  damaged heads were-
stored for a month under the copious shade of  a large spread-
ing native mesquite in the nursery area, then cut back into 

healthy tissue and allowed to callus over for another two weeks. 
Half  the cuts were treated with Hormex #3 rooting powder 
and other half  received no treatment. All were potted into one 
gallon containers with a porous soil mix and placed in a propa-
gation greenhouse. High humidity and unintentional overwa-
tering lead to the rotting of  about half  of  these plants. After 
a year, they were moved outside under a lath shade structure 
where the survival rate increased to nearly 100%. 

Because of  the agreement signing delay that prevented salvag-
ing and planting in the spring, and because of  the reduction in 
the number of  plants to be salvaged, the original planting plan 
was modified. Four treatments were devised that compared the 
survival of  the AHC grown in shade and sun, with and without 
granite boulders. Shade was included as a variable not only be-
cause half  of  the plants in their original locations were shaded 

Table 1.  Measurements and notes recorded before salvage of the AHC at the Highway 60 ADOT project site.  
Supplemental “longhand” descriptions and notes, and GPS coordinates are not included in this table. 

Acc. num Stems Size (in.) Ave. stem Ave. stem Exposure Notes
dia (in.) height (in.)

2008.202 20 22 x12 3.5 9 east facing
2008.204 1 2 east facing
2008.205 1 2 east facing
2008.206 2 1.75 3.5 east facing
2008.207 23 20 x 16 2.25 8 west facing
2008.216 9 17 x 12 3 8 se facing 1- 5" stem, 1 - 2 1/2" stem
2008.217 6 3.5 5 se facing along highway
2008.218 24 3.5 10 se facing
2008.219 1 2.5 6 west facing along fence line
2008.220 3 7 x 5 2.5 5 east facing nice symmetrical clump
2008.221 13 19 x 14 3 7 east facing in rock
2008.222 2 3 x 6 2.5 east facing
2008.223 1 2.5 3 east facing easy digging
2008.239 3 3 6 se facing
2008.240 27 18 x 24 2 4
2008.241 3 8 x 3 2.5 3 diggable
2008.242 18 3 8 shade in rock, appears eaten and re-grown
2008.243 3 3 9 north facing in rock
2008.244 9 3.5 8 full shade shade of Cercocarpus, diggable
2008.245 1 3 7 in rock
2008.247 4 3 7 south facing in shade of Juniper
2008.248 4 9 x 10 2.5 8 south facing wedged in rock
2008.251 3 1.5 2 south facing in rock
2008.256 4 3.5 12 level full exp. in rock
2008.257 6 3.5 10 three tiny stems about 2" high
2008.264 2 4 15 east facing in rock
2008.265 5 7 east facing
2008.276 1 3 10 south facing big "lunker"
2008.279 10 16 x 16 2.75 5 south facing in rock
2008.280 1 3.5 12 south facing diggable, pups around main stem

under Cercocarpus
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part of  the day by nearby shrubs, but also to help temper the 
warmer environment created by the 2,000 ft. elevation differ-
ence between the salvage site (4,400 ft.) and the Arboretum 
(2,400 ft.). Granite rocks and boulders were used because of  
their near-ubiquitous association with the salvaged plants in 
their native habitat (in situ) and the opionin of  Arboretum staff  
that they might play an important role  in increasing long-term 
survival. The boulders, rocks, and accompanying decomposed 
granite were gathered from the salvage site and applied to the 
surface of  the two boulder treatments. The ex situ plots at the 
Arboretum were located on level ground, so the slope, aspect, 
and drainage of  the in situ locations could not be replicated.

Twenty of  the bare root plants were selected and divided into 
four treatments, T1, T2, T3, and T4, with five plants per treat-
ment. The locations of  the three ex situ sites for the four treat-
ments were determined by the Arboretum’s collection commit-
tee and horticultural staff  based on soil type, visibility from the 
trail for interpretive purposes, and exposure to sun or shade. As 
previously stated, this was an observational study, so little or no 
supplemental irrigation was given once the plants were in place. 

On November 5, 2008, the day of  planting the treatments, 

the roots of  each plant were treated with the same protocol as 
those that were potted: roots were pruned to 6 - 8” and treated 
with both Bordeaux powder and Hormex #3. Staff  regularly 
monitored the plots, recording plant condition, growth, flow-
ering, and fruiting. One dead plant was replaced in 2009 and 
another in 2010, both from plants acquired from two other 
unrelated salvage locations; otherwise, all plants in the four 
treatments were the same as those planted in 2008. An exten-
sive photographic record of  approximately 2,000 photos was 
compiled from 2008 - 2013. The treatments were surrounded 
by stout hardware cloth to exclude herbivores and wayward 
hiking boots. See Figures 7 and 8. 

The potted AHC plants and rooted cuttings in the Arbo-
retum’s plant nursery were monitored and cared for until 20 
of  them were planted in March 2012 as part of  the WestLand 
Resource/Resolution Copper Mining Company study (WR/
RCM). In addition, a total of  1,000 seeds were planted in 20 
different plots. This location is an area of  similar habitat and 
elevation to the orginal AHC salvage area. As our original opin-
ion was that the fall was the best time to plant the AHC, this 
gave the salvaged cactus the best chance of  survival.  With the 

These endangered Arizona 
hedgehog cacti (Echinocereus 
triglochidiatus var. arizonicus) were 
growing on steep slopes between 
granite boulders 15 miles east of 
here at 4,400 feet elevation (the 
Arboretum is 2,400 feet). Road 
construction along Highway 60 
required removal of these 
hedgehogs in October 2008. 

A five-year study funded by 
the Arizona Department of 
Transportation (ADOT) will help 
us learn more about how to best 
save and care for other plants of 
this endangered species if, in the 
future, they need to be rescued 
from harm’s way. 

E N D A N G E R E D

Arizona Hedgehog Rescue 

This group of Arizona hedgehogs 
is planted among granite boulders 
(collected from the rescue site) in 
a manner similar to how they were 
growing in their native habitat. 
To your right is another group of 
hedgehogs planted without granite 
boulders. How important are the 
boulders to the long-term health 
and survival of these hedgehogs? 
The five-year study will help 
answer this and other questions. 

The fencing keeps out javelinas 
which, believe it or not, find these 
spiny hedgehogs to be a tasty treat!

Figure 5.  This sign was created and displayed for the public as an interpretive/educational component of the project.
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Westland Study, we can gather the observational data necessary 
to determine whether the spring or fall is the best time to plant 
the AHC.

Results
Although approximately 10 plants and rooted cuttings are 

still maintained in the greenhouse and an additional 20 plants 
and rooted cuttings were transplanted into the wild in March 
2012, this data concerns only the original 20 plants placed on 
the Arboretum grounds in four different treatments in Novem-
ber 2008.  Although a 90% survival rate after 3 years is admi-
rable, the ultimate 5-year survival rate of  75% may be the result 
of  other factors such as the drought and freezes.

Year 1 - On December 31, 2009, all 20 plants were still alive.  
Three plants (2008.207, 2008.242, and 2008.257) did have heads 

die and one plant (2008.256) had two heads yellowing.  
Year 2 - An inventory in October 2010, shows all plants are 

still alive but the same four plants remain struggling.
Year 3 - Two plants (2008.245 and 2008.257) were lost and 

three (2008.207, 2008.242 and 2008.256) plants remained strug-
gling.  

Year 4 - three plants (2008.242, 2008.256, and 2008.EXA) 
were lost and 2008.207 remained struggling.

Year 5 - 2008.207 further decline but still alive.

                          Continued pg 38

2009                                                            2013                                                            2011                                                            2010                                                          

2008.202

2008.221

2008.247

2008.242

Figure 6.  The four AHC plants selected for this photo comparison from 2009 - 2013 were chosen to give a representative sampling of indi-
vidual plants over the 5-year study which ended in October 2013. With the exception of 2008.242 (shown here) and four other plants that 
died, 75% of the plants from the original 2008 planting were still alive in 2012. None of the plants showed any measurable growth over the 
study period. 
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TREATMENT 1 Planted with rocks collected from removal 
site
2008.217 - 6 heads
2008.221 - 13 heads
2008.244 - 15 heads
2008.245 - 4 heads 
2008.276 - 6 heads

TREATMENT 2 Planted without rocks
2008.242 - 23 heads 
2008.248 - 8 heads
2008.247 - 4 heads
2008.264 - 2 heads
2008.281 - 2 heads

TREATMENT 3 Planted with rocks collected from removal 
site with shade
2008.239 - 4 heads
2008.207 - 11 heads
2008.257 - 4 heads
2008.280 - 1 head
2008.282 - 3 heads

TREATMENT 4 Planted without rocks with shade
2008.202 - 23 heads
2008.243 - 5 heads
2008.256 - 5 heads. 
2008.265 - 4 heads
2008.279 - 12 heads

Figure 7.  These photographs of the four treatments were taken on November 5, 2008, the day that planting was completed. Sturdy hard-
ware cloth surrounds each treatment to protect the plants from herbivores, particularly from the potential ravages of javelina. Below:  The 
table below shows the number of heads present on each accessioned plant at initial planting. 

Treatment 1 Treatment 2

Treatment 3 Treatment 4
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TREATMENT 1 Planted with rocks collected from removal 
site
2008.217 - 6 heads
2008.221 - 13 heads
2008.244 - 15 heads
2008.245 - 4 heads good (10/10) dead (6/11)
2008.276 - 6 heads

TREATMENT 2 Planted without rocks
2008.242 - 23 heads. Five dead (12/31/09) begins to deterio-
rate (6/29/11)  half  dead (12/11) dead (01/12)
2008.248 - 8 heads
2008.247 - 4 heads
2008.264 - 2 heads
2008.T80 ((replaced 2008.281)- 2 heads

TREATMENT 3 Planted with rocks collected from removal 
site with shade
2008.239 - 4 heads
2008.207 - 19 heads. Two are very small. One is dead 
(12/31/09) half  dead (10/11) 
2008.257 - 5 heads. Four dead, one alive (12/31/09) Dead 
(1/1/11)
2008.280 - 2 heads
2008.EXA - (replaced 2008.282) 3 heads.  One head died 
(12/11) dead (10/12)

TREATMENT 4 Planted without rocks with shade
2008.202 - 23 heads
2008.243 - 5 heads
2008.256 - 5 heads. Two very unhealthy - yellow/brown 
(12/31/09) still struggling (10/11) dead (10/12)
2008.265 - 4 heads
2008.279 - 12 heads

Treatment 1 Treatment 2

Treatment 3 Treatment 4

Figure 8.  These photographs of the four treatments were taken in August 2013, near the end of the study period. The table below contains 
notes about these plants. 
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Table 2.  This table reflects the fruits harvested and the seeds processed during a 
particularly good year for flower and fruit production in 2011. 

Figure 9.  Top:  2008.221 with each arm digitally 
numbered. Above:  A fruit from the same acces-
sion with labeled seed packet. 

Accession # Treatment Collected Head # Fruits per acc. REF Final Good Seed Count
2008.202 4 6/22/2011 11 6 6/30/2011 360
2008.202 4 6/22/2011 18 6/30/2011 608
2008.202 4 6/22/2011 22 6/30/2011 950
2008.202 4 6/28/2011 18 6/30/2011 337
2008.202 4 6/22/2011 2 385
2008.217 1 6/28/2011 1 6 6/29/2011 53
2008.217 1 6/28/2011 5 6/29/2011 212
2008.217 1 6/28/2011 6 6/29/2011 184
2008.221 1 6/22/2011 11 13 6/30/2011 625
2008.221 1 6/22/2011 6 6/30/2011 1178
2008.221 1 6/30/2011 4 382
2008.221 1 6/22/2011 12 6/29/2011 1184
2008.221 1 6/22/2011 2 6/30/2011 529
2008.221 1 6/28/2011 5 6/29/2011 289
2008.221 1 6/30/2011 1 853
2008.221 1 6/22/2011 9 6/30/2011 188
2008.239 3 6/22/2011 3 5 6/30/2011 939
2008.239 3 6/22/2011 2 6/30/2011 420
2008.239 3 6/28/2011 2 6/29/2011 94
2008.239 3 6/22/2011 1 6/30/2011 68
2008.244 1 6/28/2011 8 7 6/29/2011 72
2008.244 1 6/28/2011 12 6/29/2011 769
2008.244 1 6/28/2011 7 6/29/2011 855
2008.244 1 6/28/2011 11 6/29/2011 140
2008.244 1 6/28/2011 9 6/30/2011 902
2008.244 1 6/28/2011 4 6/28/2011 144
2008.247 2 6/28/2011 1 2 6/30/2011 444
2008.247 2 6/28/2011 2 6/29/2011 658
2008.248 2 6/22/2011 2 4 6/30/2011 622
2008.248 1 6/28/2011 2 6/29/2011 585
2008.248 2 6/22/2011 7 6/29/2011 682
2008.248 2 8/.22.-11 7 6/29/2011 385
2008.264 2 6/28/2011 1 4 6/30/2011 770
2008.264 2 6/28/2011 2 6/29/2011 534
2008.265 4 6/22/2011 4 3 6/30/2011 623
2008.265 4 6/30/2011 4 325
2008.276 1 6/28/2011 6 6 6/29/2011 216
2008.276 1 6/28/2011 5 6/30/2011 1051
2008.276 1 6/28/2011 5 6/29/2011 1081
2008.279 4 6/22/2011 10 1 247
2008.280 3 6/28/2011 2 1 6/29/2011 884
2011.001 3 6/28/2011 5 5 6/29/2011 623
2001.??? 3 6/22/2011 2 ? 6/29/2011 1466

Total 23916

       Surviving          Thriving

1 100% 80%

2 100% 80%

3 90% 75%

4 75% 70%

5 75% 70%

A zero mortality rate after 2 years of  being transplanted 
on the grounds of  the Arboretum is an enviable success rate, 
even with a few of  the plants struggling.  As a plant was lost 

from each of  the 4 treatments, no conclusions can be made in 
regards to the best treatment.  With or without shade and rocks 
did not appear to be a factor.

It is important to note that rainfall at the Arboretum was 
significantly below historic averages in 2011 and 2012, and two 
abnormally heavy freezes occurred in February of  2011 and 
2013.  Whether the plants could have recovered without these 
events is impossible to tell.  Because of  the observational design 
of  this study, plants received only occasional manual watering 
with no regular irrigation. As almost all the plants that died 
struggled from the beginning, it does indicate that if  proper 
care is given to the removal, pre-treatment, and transplanting 
procedures, a high degree of  success can be achieved.  If  the 
plants are damaged in the transplanting process, long term 

Table 3.  Total percentage of plants surviving and thriving across all 
four treatments through 2013. 
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recovery may be doubtful.
Although no fruit set in 2013, June 2011 was a banner year 

for the AHC bearing fruit.  A total of  63 fruits were collected 
and over 23,000 seeds harvested.  This is an average of  379 
seeds per fruit, which far exceeds the 100 seeds per fruit esti-
mated by the Arizona Game and Fish Department in 1992.  

BTA and Westland Resources have had success germinating 
seeds under controlled conditions.  No progress has been noted 
as to the 1,000 seeds planted in 20 different plots by Westland 
Resources in March 2012.  The seeds were watered monthly for 
the first 6 months.  Westland Resources also seeded other areas 
6 months after the transplant and those have not shown signs 
of  germinating, either.  

Conclusions
With a 100% survival rate after two years, 90% after three 

years and 75% after five years, it appears well worthwhile to 
transplant the AHC.  This is especially true if  one considers 
that other factors may have contributed to the demise of  the 
five AHC lost at BTA.  This is further reinforced by the RCM/
Westland Project which is showing a 100% survival rate with 
the 20 plants and rooted cuttings from BTA planted in March 
2012.  Although the seed does germinate under controlled 
conditions, germination in the wild has yet to be noted which 
further indicates the desirability of  transplanting actual plants 
or cuttings to ensure restoration is achieved. Preliminary results 
of  the Carlotta Mine transplant effort suggest that healthy 
plants that were transplanted had an 80% survival rate after two 
years. (Steve Viert, Cedar Creek Associates; Personal Commu
nication, December 14, 2006). 

With the exception of  accessions 2008.242, 2008.245, 
2008.256, 2008.257 and 2008.EXA dying, all other plants appear 
to have done well, whether protected by a native mesquite tree, 

in the open, or nestled among the rocks, though little or no 
new growth has occurred.  Although this was an observational 
study, the AHC appears to do well at lower elevations and grows 
normally amongst rocks salvaged from the area.  

Due to these successes, future salvage efforts appear to be 
more than warranted.  With the given quantity of  seed gath-
ered and the success of  growing the AHC at lower elevations, 
consideration may be given to introducing the AHC to the 
horticultural trade.  Although this may be viable, current legal 
restrictions may provide an impediment to this option.  

To further this option, BTA will transplant some rooted 
cuttings and seedlings into the Arboretum’s Demonstration 
Garden.  If  the major objective is mitigation, then this is an 
additional methodology that may result in a chance of  survival 
ex situ.  While we may desire to place these and other salvage 
plants into settings that are similar to the natural settings from 
which they come, it may very well be that a typical botanical 
garden setting, i.e., a structured, contrived, tended garden, may 
offer an additional chance of  survival.

Editor’s note: On September 9, 2014, Boyce Thompson 
Arboretum entered into an another agreement with ADOT to 
salvage and conduct a five-year study of  the Arizona hedge-
hog cactus. The  study will supply additional information on 
methods of  salvage, transplantation, and modes of  reproduc-
tion and growth. This new agreement will allow the Arboretum 
to build upon and further refine the knowledge that it acquired 
from 2008 - 2013.  
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The legume family, Fabaceae or Leguminosae, is one 
of  the most economically and agriculturally important 
plant families in the world.  It includes plants which 
provide protein-rich food, livestock forage, medicine, 
dyes, and herbs. The family also includes a variety of  
ornamental plants, and many species host nitrogen-
fixing bacteria in their roots. These plants are particu-
larly significant in Arizona as many species are adapted 
to arid lands, and desert-adapted plants will become 
increasingly important as water issues of  the state 
become more critical. Despite the family’s significance, 
there is currently no comprehensive reference to these 
plants for Arizona. 
In order to meet this need, Boyce Thompson Arbo-

retum initiated work on a reference to these plants in 
Arizona, Legumes of  Arizona: An Illustrated Flora and 
Reference. When completed, the project will provide an 
up-to-date, scientific description of  all native, natural-
ized, and cultivated legumes in Arizona. It will include 
written descriptions, identification keys, distribu-
tion maps, photographs, and illustrations. It will also 
provide users with a tool for understanding the history 
and potential of  Arizona legumes through discussions 
of  ethnobotany, potential uses, and cultivation. Legumes 
of  Arizona: An Illustrated Flora and Reference will become a 
valuable reference for land managers, farmers, ranchers, 
conservationists, gardeners, and others with an interest 
in the natural history of  Arizona. 

The project has been made possible by a grant from the Wallace Research Foundation as well as the support of  a variety 
of  institutions and individuals, including the Art Institute (Arizona-Sonora Desert Museum), Sonoran Desert Florilegium 
Program, the Denver Botanic Garden’s art program, and the Arizona Native Plant Society. 

 

Scheduled for publication in 2015.

The Legumes of Arizona: 
An Illustrated Flora and Reference


