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ABSTRACT

Follett, Edson Roy-The Increase of Cholla (Opuntia fulRida 
Engelm.) in Relation to Associated Species on a Desert 
Grassland Range of Southern Arizona.

Several study areas on the Santa Rita Experimental 
Range were chosen to determine the relationship existing 
between cholla and the associated vegetation. These areas 
had been previously utilized in studies on the control of 
several noxious plants.

Data were collected using various methods: plant
counts, line intercept, variable-plot and point-quadrat. 
Data taken prior to the original treatments and for several 
successive years after treatment were compared with 
measurements and observations made in 1961. Photographs, 
taken immediately following treatments, were also avail
able . In order to ascertain the change in aspect these 
photographs were compared with current photographs taken 
at the same locations.

Perennial grasses and mesquite affect the growth 
and propagation of cholla. Increased percent ground cover 
of perennial grasses reduces the total number of cholla 
plants per acre and the percentage of young cholla plants. 
There is an inverse correlation between the total number 
of cholla plants per acre and the percent crown cover of 
mesquite, while a positive correlation exists between 
the percentage of young cholla plants and the percent 
crown cover of mesquite. During the last 20 years the 
percent crown cover of cholla has doubled on some local 
areas and decreased on another area.

The cholla increase has been attributed to the 
reduction of wildfire, grazing activity of livestock and 
rodent activity. The first and second factors reduce the 
grass cover and create xeric soil conditions which favor 
cholla growth. The last two factors increase the area of 
distribution.



INTRODUCTION

The Problem.
"ICholla (Opuntia fulgida Engelm.) has made a 

marked increase in density and in distribution since the 
turn of the century. On the Santa Rita Experimental 
Range Griffiths (1904) reported a few local areas of 
concentration of cholla occupying approximately 1-2,000 
acres. A survey made on the same area in 1934, as reported, 
by Mehrhoff (1955)» indicated that cholla distribution had 
increased to 30,000 acres, one-third of which was classi
fied as heavily infested. The same study showed that by 
1955 there had been a 100 percent increase in the acreage 
of heavily infested stands. Glendening (1952) recorded 
increases of high percentages on local areas over a period 
of 17 years.

The increase of cholla hinders the management of 
livestock and possibly has an influence on forage production. 
The invasion and increase of woody species including cholla

1. Nomenclature follows Kearney and Peebles (I960).
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have been attributed to several factors including cattle 
grazing, rodent activity, and control of wildfire. It is 
generally held that climate has not been a factor influencing 
the increase of shrubby species in southern Arizona.

The grazing activity of cattle heads the list of 
factors causing the invasion and increase of cholla in 
southern Arizona (Glendening, 1952; Mehrhoff, 1955)•
The cattle effectively disseminate the cholla joints. The 
animals, in seeking the joints for food, knock off the 
terminal joints, some fall to the ground while others cling 
to the animal which carries them off to fall to the ground 
at other locations. Cattle have also been a factor in the 
invasion and increase of mesquite. They remove the grass 
cover thus decreasing the grass competition and remove the 
protective cover of the soil exposing it to the detrimental 
force of raindrops (Ellison, 1951)• The animals also com
pact the soil through trampling, which increases the aridity 
of the soil (Lull, 1959).

The white-throated wood rat (Neotoma albigula 
albigula Hartley) (Vorhies and Taylor, 1940) is the rodent 
most closely associated with cholla. The wood rat utilizes 
the cholla fruit for food and the joints for protection, 
food and for building the den. The joints are carried, 
sometimes a long way, to the nest and in the process some 
may be dropped and take root.
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That fire was a factor influencing the control of 

woody plants in the Southwest has been suggested for many 
years (Humphrey, 194-9, 1958, and I960; Mehrhoff, 1955)• 
Studies (Cable, 1959; Humphrey 194-9; Humphrey and Everson, 
1951; Reynolds and Bohning, 1956) have indicated that up 
to fifty percent of the cholla present on treated plots 
was killed when burned. The increase of mesquite and re
duction of grass cover is also attributed to the control of 
wildfire (Humphrey, 1958).

The general climate of the area has not changed 
sufficiently to cause the invasion of shrubby plants 
(Humphrey and Mehrhoff, 1958). The climate varies period
ically from years having a high total amount of precipita
tion to years which are very dry. The principal effect of
the periodic droughts is the reduction of grass cover,

palthough Glendening suggests that the periodic subhumid 
weather adversely effects the cholla and Cable (1959) 
reported a 4-0 percent increase in cholla on a local area 
during a drought.

Very little information is available on the relation
ship between cholla and associated species. The purpose 
of this study is to determine this relationship and its 
influence on the increase of cholla.

2. Personal communication.
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Description of Cholla.

Cholla, generally called jumping cholla, belongs 
to the subgenus Cylindropuntia (Engelm.) in the cactus 
family (Britton and Rose, 1919). The plant is arborescent 
in form, growing three to twelve feet in height and four 
to twelve feet in crown diameter. The stems are fleshy and 
terete, the spines have a loose, papery sheath. The fruit 
is proliferous, forming chains that are persistent on the 
plant. The fruits and joints are readily detached and thus 
have a marked effect on the propagation of the species.
Seed germination in the field has never been ascertained 
(Johnson, 1918).

In the United States cholla is restricted to Arizona 
(Benson, 1950). Within Arizona the distribution is largely 
confined to the southern half, principally in the central 
portion (Figure 1). The main exception is along the Bill 
Williams River on the west side of the state. The upper 
limit in the distribution of cholla, 4,000 feet, appears to 
be determined by minimum temperatures.̂

3. Mr. Fred Tschirley-personal communication.
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Figure 1. The Distribution of Cholla in Arizona, 
(from The Cacti of Arizona, Benson 1^0e)



STUDY AREAS AND PROCEDURE

Description of General Area.

The specific study areas are located on the Santa 
Rita Experimental Range. The Santa Rita Experimental 
Range (U. S. Forest Service, 194-9), located 35 miles south 
of Tucson, has an area of approximately 55,000 acres and is 
situated along the western base of the Santa Rita Mountains 
in Pima County. The elevation varies from 2,900 feet to 
4,500 feet. There are three major vegetation types occur
ring on the Santa Rita Experimental Range: Semidesert-shrub
(Shreve, 1915), 2,900 feet to 3,500 feet; mesquite-and- 
grass (mesa type as described by Canfield, 194-8), 3,500 feet 
to 4,000 feet; and mesquite-oak and grass (foothill type as 
described by Canfield, 1948), 4,000 feet and higher.

The mean annual precipitation varies from 11 inches 
at the lower elevations to 18 inches at the higher eleva
tions. The monthly distribution is typical of the south
western monthly precipitation pattern (Humphrey, 1961). 
Fifteen percent of the mean annual total falls in the 
spring, sixty percent in the summer and twenty-five

6
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percent in the winter. Summer precipitation is received 
from convectional storms from the southeast and the winter 
moisture comes largely from the west. The temperature 
varies from a mean low of 20° F. to a mean high of 100° F. 
The general climate is mild and dry.

Prior to 1903 the area was subjected to heavy, 
unrestricted grazing. In 1903 the area was fenced and 
protected for nine years. Since 1915 the use of the Santa 
Rita Experimental Range has been under the jurisdiction of 
the U. S. Forest Service and the grazing has been managed 
in an attempt to effect moderate utilization of the range. 
The Santa Rita Experimental Range has been used to determine 
range management methods on semidesert ranges of the South
west. Among the range management experiments conducted 
have been control of noxious plants by various methods, 
range fertilization, reseeding and methods of grazing and 
livestock management.

The current study of cholla invasion and increase 
was conducted at locations on which various experiments 
have been implemented. These experiments have been 
assigned identifying numbers and in this paper these 
numbers will be used to refer to specific study areas.
The study areas observed varied in location, precipitation, 
vegetation, soil and history.
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Mesquite and Burroweed Control Plots - Study Area 194.

Area 194 was located at an elevation of approximate
ly 3,800 feet, in the mesquite-and-grass vegetation type.
The precipitation data were obtained from a rain gauge 
located about one mile north of the area. The recorded 
annual mean is 12.9 inches. The yearly total is highly 
variable, ranging from a high of 17.9 inches in 1949 to a 
low of 5.7 inches in 1956.

The soil in Area 194 has been classified as Sonoita 
sandy loam (Youngs et al. 1931). The top six to twelve 
inches is neutral to slightly acid and the potential for 
grass production is high. Erosion is slight except where 
there is little or no grass cover. The subsoil is a dull 
red, heavy sandy loam, which is tough and compact when dry. 
At a depth of three to four feet the subsoil is gray and 
streaked with lime carbonate.

A study on the control of noxious plants was 
initiated in 1940, utilizing a 4 X 4 Latin Square design.
The following treatments were applied: A - No treatment;
B - All mesquite (Prosopis juliflora (Swartz) DC. var. 
velutina (Woot.) Sarg.) killed with sodium arsenite;
C - All burroweed (Haplopapous tenuisectus (Greene) Blake.) 
grubbed out; and D - All mesquite and burroweed killed. 
Because of the rapid reinvasion of burroweed the respective 
plots, C and D, were again cleared of burroweed in 1942.
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The plots were 200 feet square and within each plot 

a sample area:, 152 feet by 53 feet, was staked. In 1940 
sixteen line transects were measured on each sample area.
Two line transects per sample area were measured in 1941 
and from 1942 through 1951 four transects were measured 
yearly. Measurements were discontinued after 1951.

Study Area 194 was located in a pasture which is 
grazed yearlong at the rate of eight or nine cows per sec
tion.

Variable Thinning of Mesquite Plots - Study Areas 197,
12S and 122.

Areas 197> 198 and 199 were located in the mesquite- 
and-grass vegetation type at elevations of 5»620, 5,350 
and 5,190 feet, respectively. Rainfall.data were obtained 
from three rainfall gauging stations: Gravelly Ridge,
Southwest and Road. In Area 197, located near Road Station, 
the annual,mean is 14.0 inches: but the yearly total varies 
from 8.5 to. 26.5 inches-. Area 198, located near Southwest 
Station has an annual mean of 12.9 inches with the total 
varying from 8.0 to 25.2 inches. Area 199, located half
way between Southwest and Gravelly Ridge Stations, is 
the driest with a yearly mean of approximately 12.5 inches 
and an annual total varying from 6.9 to 20.0 inches.

The soil of the three study areas is classified as
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a Continental sandy loam; Area 198 also includes a small 
portion of Sonoita sandy loam (Youngs et al. 1951)• 
Continental sandy loam is reddish-brown, well drained and 
contains a low amount of organic matter. The topsoil has 
a thin layer of loose sandy material on the surface. The 
subsoil is a tough red clay loam containing some gravel 
and stone. Below two feet an accumulation of lime gives 
the subsoil a mottled appearance. The grass production 
potential is moderately high.

Areas 197» 198 and 199 were used in the same ex
periment , the effect of variable thinning of mesquite on 
grass production. The treatments applied in 194-5 were:
A - Check (approximately 2$ trees per acre); B - Mesquite 
thinned to 1$ trees per acre; C - Mesquite thinned to 8 
trees per acre; D - Mesquite thinned to 5 trees per acre; 
and E - All mesquite killed.

The plots were 209 feet wide and 418 feet long. 
Grass production was estimated and the ground cover was 
measured along 50-foot line transects, twenty per plot, 
which were measured from 1945 through 1961.

Areas 198 and 199 were located in a pasture which 
was grazed yearlong until 1958 at which time the grazing 
pattern was changed to summer use only. The stocking rate 
has been from four to five cow-years per section. Area 
197 was located in a small pasture used as a holding trap. 
The average stocking has been at a rate of 11 cow-years
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per section, although the pasture is generally used in 
October.

Choila Control Plots - Study Area 204

Area 204 was at an elevation of approximately 
3,100 feet in the semidesert-shrub vegetation type. The 
annual precipitation mean is approximately 11.5 inches, 
although this had to be estimated as there is no rainfall 
gauging station near the area.

The soil, classified as a Continental gravelly 
loam (Youngs et al. 1931), has a profile similar to that 
of Continental sandy loam. The soil is light gray in 
color, fine textured and contains some stone and gravel.
The topsoil is thin and erodes very easily. The subsoil 
is a tough, heavy clay or clay loam and the infiltration 
rate is slow. This soil contains very little organic 
material and the grass production potential is low.

An experiment on the control of cholla with diesel 
oil was conducted in 1945 on four 200-foot-square plots.
All of the cholla.on plots B and C were sprayed with diesel 
oil and plots A and D were used as check plots. All cholla 
that were not killed the first year were resprayed the 
following year. In 1949, the mesquite on all plots were 
removed and the mesquite were also killed in a 50 foot 
buffer strip around all plots.
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One sample area, 50 feet by 150 feet, was staked 

within each plot in 1946 and sixteen line transects were 
measured on each sample area.

Area 204 was located in the same pasture as Areas 
198 and 199 and was grazed yearlong until 1958 at which 
time the grazing pattern was changed to summer use only.
The stocking rate has been four to five cow-years per 
section.

Procedure.

The cholla plants on all study areas were counted 
and placed in two categories, young and mature. Plants 
were considered young if they were less than one foot in 
height, while those exceeding one foot were classed as 
mature.

On Areas 194 and 204 all vegetation was measured 
using the line interception method (Canfield, 1942).
Basal intercept of the perennial grasses was measured at 
one inch above the ground; shrubs were measured as crown 
intercept.

The mesquite crown cover on Areas 197, 198 and 199 
was estimated using the variable-plot method (Cooper, 1957)• 
Ground cover of perennial grasses and crown cover of the 
half-shrubs were estimated using the point-quadrat method 
(Levy and Madden, 1933)• One hundred frames were dropped
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within each plot and the hits were recorded, each frame 
containing-ten points. The drops were located along five 
parallel lines six paces apart, that extended the length 
of the plots. The lines adjacent to the sides of the 
plots were three paces in from the sides. Twenty frames 
were dropped four paces apart along each line.

Photographs were taken from various corners of the 
plots on Study Areas 197, 198 and 199. These were 
compared with photographs taken from the same corners in 
1945.



RESULTS AND DISCUSSION

Mesquite and Burroweed Control Plots - Study Area 194.

The species present on the area were: mesquite,
burroweed, whitethorn (Acacia constricta Benth.), desert 
hackberry (Celtis pallida Torr.), cholla, cane cholla 
(Opuntia spinosior (Engelm. and Bigel.) Tourney), prickly- 
pear (Opuntia engelmannii Salm-Dyck), Rothrock grama 
(Bouteloua rothrockii Yasey), black grama (Bouteloua 
eriopoda Torr.), Arizona cottontopo (Trichachne califor- 
nica (Benth.) Chase), three-awn grasses (Aristida spp.), 
plains bristlegrass (Setaria macrostachya H. B. K.) and 
several annual grasses and forbs.

Results of the studies on Area 194 (Table 1) 
showed that mesquite density is a major factor influencing 
other vegetation of the area. The percent ground cover of 
the perennial grasses and the percent crown cover of the 
shrubs exhibit an inverse relationship with the percent 
crown cover of mesquite. The percent composition of most 
plants showed the same inverse relationship with the percent 
composition of mesquite, the one exception being catclaw.

14
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Table 1. Area 194. Ground cover of perennial grasses, 
crown cover of shrubs and composition of all 
plants present, 1961, on the area 21 years 
after being treated for shrub removal"1.

Plant Crown or Ground Plant Composition
Cover by plots by plots

A B C D A B. C D

— — - Percent - —, — — — - Percent - — —
Cholla 0.5 0.4 0.1 0.3 1.8 3.4 0.4 2.8
Perennials'^Grasses^' 0.5 1.5 0.6 1.3 2.2 12.5 3.4 12.3
Mesquite^) 17.5 0.7 16.4 1.8 63.0 5.7 65.2 16.5
Cane Cholla 0.2 0.1 0.2 0.2 1.0 1.2 1.7 1.4
Burroweed 6.3 7.6 5.4 6.5 29.8 60.1 25.0 61.4
Prickly-pear 0.8 2.2 0.3 0.6 3.4 17-2 1.1 5.1
Catclaw 0.7 0.0 0.7 0.1 2.9 0.0 4.1 0.6

1Plot treatments:
A - Check.
B - All mesquite killed.
C - All burroweed killed.
D - All mesquite and burroweed killed.

oSignificant at the 0.05 level of confidence.
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The results were inconclusive as to the relationship 
between catclaw and other plants.

The number of cholla plants per acre on plots A 
through D, 21 years after mesquite control, was 230, 120,
2?0 and 180, respectively. Of the total number of cholla 
plants, the percentage of young plants was 8?, 42, 74 and 
50, respectively. An inverse correlation was observed 
between the percent ground cover of perennial grasses and 
both the total number of cholla plants per acre and the 
percentage of young cholla plants (Table 1).

In the 21-year interval since 1940 the crown cover 
of cholla has increased from 0.3 to 0.5 percent on the 
check plots. On plots B and D where the mesquite was 
killed the increase in cholla crown cover was from 0.1 to 
0.4 percent on Plot B and 0.1 toj 0.3 percent on plot D.
There was: no increase in crown cover of cholla on Plot C 
where the burroweed was killed.

In this analysis the only data that were signifi
cant at the 0.05 level of confidence were the crown cover 
of mesquite and the composition of mesquite and perennial 
grasses.

Variable Thinning of Mesquite Plots - Study Areas 197, 198 
and 122.

The principal species on these areas were: mesquite,



.cholla, cane cholla, prickly-pear, burroweed, Mormon tea 
(Ephedra trifurca Torr.), snakeweed (Gutierrezia spp.), 
paperflower (Psilostrophe cooperi (Gray) Greene), Lehmann 
lovegrass (Eragrostis lehmanniana Nees.), bush muhly (Muh- 
lenbergia porter! Scribn.), tanglehead (Heteropogon contor- 
tus (L.) Beauv.), cane beardgrass (Andropogon barbinodis 
Lag.), Arizona cottontop, three-awn grasses, black.grama, 
Rothrock grama and several annual grasses and forbs.

Analysis of the results on these plots showed that 
as the crown cover of mesquite was reduced, by thinning in 
this case, there was an increase in the ground cover of the 
perennial grass (Table 2). However, as the percent crown 
cover of mesquite was reduced from 26 to 8 percent, the 
number of cholla plants per acre increased from 103 to 236 
and as the mesquite was further reduced in crown cover to 
zero, the number of cholla plants per acre decreased to 132. 
At the same time the percentage of young cholla piamts 
consistently decreased as the ground cover of the perennial 
grasses increased.

The number of cane cholla plants and the crown cover 
of burroweed increased as the percent crown cover of mesquite 
was reduced from 26 to 8 percent and decreased as the 
mesquite cover was further reduced to zero. None of the 
data from these areas were found to be significant.

The photographic record of repeat photographs taken 
in 194-3 and 1962 showed a large increase in the number of

17
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Table 2. Areas 197> 198 and 199• Effect of mesquite
removal on Cholla and other plant composition 
16 years after treatment^.

Plant Number of Cholla Plants
per acre by plots

A B C D E

Percent Young Cholla 
Plants by plots

A - B C D E

— — — — Number — — — — 
Cholla 103 118 256 223 132
Cane Cholla 22 55 80 59 54

- - - Percent - - - 
72 70 68 63 58

Ground or Crown Cover 
by plots

A B C D E -

— — - - Percent - - — —
Perennial

Grasses 0.9 1.8 1.7 1.6 2.6
Mesquite 26.0 12.6 8.0 4.7 0.0
Burroweed 3.3 3.6 5-0 3.7 3.5

■bpiot treatments:
A - Check.
B:- Mesquite thinned to 13 trees per acre.
C - Mesquite thinned to 8 trees per acre.
D - Mesquite thinned to 5 trees per acre.
E - All mesquite removed from the plot.
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cholla. plants in Area 197 but little or no increase in 
Area 199. Photographs (Figure 2) taken of Area 197 showed 
a few scattered cholla plants were present in 194-5 but by 
1962 there was a large number of plants present. Photo
graphs (Figure 3) taken on Area 199 show that the cholla 
was well-established by 194-5 and that by 1962 there was 
no sizeable increase although several of the old plants 
had died.

Cholla Control Plots - Study Area 204.

The principal shrubs present were: mesquite, burro-
weed, paperflower, prickly-pear, cane cholla, cholla, desert 
zinnia (Zinnia pumila Gray), and bisnaga (Ferocactus 
wislizeni (Engelm.) Britton and Rose). The perennial 
grasses recorded were: tanglehead, bush muhly, Arizona
cottontop, plains bristlegrass, Rothrock grama and three- 
awn grasses. Several annual forbs and grasses were present.

The 1961 analysis showed a decrease since 1945 in 
the cover of most plants (Table 3)» The crown cover of 
cholla on the plots A and D where only mesquite was removed 
decreased 89 and 69 percent, respectively. The crown cover 
of burroweed decreased 71, 81 52 and 97 percent on plots 
A through D, respectively. Whereas the other shrubs, 
snakeweed, paperflower and desert hackberry, increased on 
plots A, B, and C and decreased on plot D. Ground cover
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Figure 2. Area 197« Photographs taken of Plot C (8
mesquite per acre). The upper photo taken in 
1945 shows a few scattered cholla plants present. 
The lower photo taken in 1962 shows a large in
crease in the size and number of cholla plants 
present.
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Figure 3. Area 199. Photographs taken of Plot E (All
mesquite removed). The upper photo taken in 1945 
shows that cholla was present and mature. The 
lower photo taken in 1962 shows that the size and 
density of cholla has not greatly changed. A few 
dead cholla plants are observed in the lower photo.



Table 3» Area 204. Crown cover of shrubs and ground cover of perennial grasses, 
in 1946 and 1961, on plots treated"1 for shrub removal (1946).

Plants Crown or Ground Cover by plots
A B C D

1946 1961 1946 1961 1946 1961 1946 1961
— m L __

Cholla 3.7 0.4 1.4 0.0 1.4 0.7 5.2 1.6
Mesquite 0;6 fp(2) 4.3 0.0 0.2 0.0 1.5 T
Perennial Grasses^) 0.2 0.1. 0.2 T 0.1 TL; 0.2 T
Burroweed 5.2 1.5 4.7 0.9 6.0 2.9 3.5 0.1
Cane Cholla 0.7 0.0 0.0 0.0 ■ % 0.0 0.3 0.2
Prickly-pear 0.0 0.0 T 0.0 0.0 0.0 0.0 0.2
Other Shrubs T 0.3 TJ 0.1 T 0.6 0.6 0.5

Plot treatments:
A and D - Mesquite removed.
B and C - Cholla and mesquite removed.

PT - Trace amounts, less than 0.1 percent.
^Perennial grasses included: Tanglehead, plains bristlegrass, Arizona cotton-

top, Rothrock grama, three-awn grasses and 
bush.muhly.

^Other shrubs included: Snakeweed, paperflower and desert hackberry.

roro
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of the perennial grasses decreased 50 percent or more on 
all plots. Analysis of these results doesn't indicate the 
causes of the decrease in cholla cover. A detailed study 
on the effect of a change in site or soil conditions on 
cholla may help to understand why cholla decreases in 
local areas.

Influence of reduced grass density on cholla increase.

The reduction in grass which has occurred on the 
Santa Rita Experimental Range has aided in the increase of 
cholla mainly by allowing more cholla joints to reach the 
mineral soil and take root.

Another factor may be that with the removal of grass 
a more xeric condition is created. Ellison (1951) reported 
that the effect of raindrops on bare soil is to create a 
more xeric condition. Such conditions are generally detri
mental for grasses but may be beneficial for cholla growth.

Influence of increased mesquite cover on cholla increase.

Mesquite and other shrubs have increased concurrent
ly with an increase of cholla. Mesquite utilizes a large 
volume of water thereby creating more xeric conditions by 
decreasing the amount of available soil moisture for other 
plants. The grass density is reduced which in turn results 
in more exposed soil surface enabling more cholla joints to



reach the ground. Mesquite apparently does not interfere 
with the joints reaching the ground as is the case within
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SUMMARY.

Several study areas on the Santa Rita Experimental 
Range were chosen to determine the relationship existing 
between cholla and the associated vegetation. These areas 
had been previously utilized in studies on the control of 
several noxious plants.

Data were collected using various methods: plant
counts, line intercept, variable-plot and point-quadrat. 
Data taken prior to the original treatments and for several 
successive years after treatment were compared with 
measurements and observations made in 1961. Photographs, 
taken immediately following treatments, were also avail
able. In order to ascertain the change in aspect these 
photographs were compared with current photographs taken 
at the same locations.

Perennial grasses and mesquite affect the growth 
and propagation of cholla. Increased percent ground cover 
of perennial grasses reduces the total number of cholla 
plants per acre and the percentage of young cholla plants. 
There is an inverse correlation between the total number
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of cholla plants per acre and the percent crown cover of 
mesquite, while a positive correlation exists between 
the percentage of young cholla plants and the percent 
crown cover of mesquite. During the last 20 years the 
percent crown cover of cholla has doubled on some local 
areas and decreased on another area.

The cholla increase has been attributed to the 
reduction of wildfire, grazing activity of livestock and 
rodent activity. The first and second factors reduce the 
grass cover and create xeric soil conditions which favor 
cholla growth. The last two factors increase the area of 
distribution.
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