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INTRODUCTION

Factors underlying the distribution of Larrea triden- 
tata (DC.) Coville have long been a matter of interest to 
ecologists in the Southwest. Theories seeking to explain 
the occurrence of this shrub have been advanced from time 
to time. However, few measurements of habitat factors have 
been made. This study was designed to obtain actual measure
ments on certain physical and chemical characteristics of 
the soil in Larrea communities.

Although Larrea is probably the most abundant and wide
spread shrub of the Lower Sonoran Zone in Arizona, its dis
tribution is by no means limited to this state. From 
Arizona, it extends into southern California and from there 
northward and eastward into southern Nevada and the south
west corner of Utah. Eastward, it extends into southern 
New Mexico and from there in a southeasterly direction into 
western Texas. There are also extensive stands in Mexico. 
(8) .

(Figures in parentheses refer to literature cited, page 4-7)
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...... REVIEW OF LITERATURE

Most of the ecological work on Larrea has been carried 
out in the vicinity of Tucson, Arizona, and largely by in
dividuals at one time associated with the Carnegie Desert 
Laboratory. These studies were made in the immediate vicinity 
of Tumamoc Hill, the site of the Desert Laboratory.

According to Shreve (8), the distribution of Larrea is 
not limited by such climatic factors as extreme aridity and 
high temperatures. He cites large colonies that persisted in 
Baja California through periods as long as four years during 
which rainfall at no time wet the soil to a depth greater than 
0 .4  inch. As additional evidence of the ability of the plant 
to withstand drought, he mentions the presence of Larrea in 
Death Valley and the Salton Sink, two of the driest and hottest 
areas in North America. In contrast with this, he states that 
Larrea "reaches its southern limit on the plateau of Mexico 
in regions with a fairly dependable annual precipitation of 
14 inches." Although able to withstand severe drought, Shreve 
notes that extended periods of freezing temperature and heavy 
snow are distinctly detrimental to Larrea (8). These factors, 
he concludes, probably control its upward and northward range.
In the same paper, Shreve suggests two other factors that seem 
to restrict the spread of Larrea. One is competition from better 
adapted species; the other is high soil alkalinity.

Livingston (5) mentions the occurrence of caliche at a depth
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of about three feet in one Larrea community. The caliche found 
is described as soft and more or less fragmented and rather 
permeable to water. He believes that this type of caliche tends 
to reduce the rate of water loss by evaporation from the soil 
beneath. In a later study made in the same general area, Living
ston (6) makes the following observations: hard caliche occurs 
at a depth of about one foot. The surface soil is nloamy,n with 
fine angular gravel and rock fragments. These characteristics 
combine to make a well-drained soil.

Spalding (10) is in essential agreement with Livingston as 
to the soil of Larrea communities. The typical Larrea habitat, 
as seen by Spalding, is located on the gentle lower slopes or 
bajadas lying between the mountains and the flood plains. The 
•Rncelia association definitely marks its upper limit and the 
Prosoois association its lower. From extended observations 
throughout Arizona, Spalding reaches the following conclusions: 
the species grows largely on transported soils and on gentle 
slopes at the base of mountains. It thrives on gravelly soils 
that contain little humus and that often are underlain by a 
caliche hardpan. While Larrea is a plant of unstable ntalus 
areas," it may persist on relatively stable "mesas." Altitude, 
except within wide limits, does not seem to affect the distri
bution of the species. Festuca octoflora Walt., an annual 
fescue, is often a component of Larrea communities. Larrea 
occurs rather sparsely on areas dominated by Franseria deltoidea 
Torr.
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Cannon (3) notes that although Larrea is the most character
istic plant on the bajada, it occurs also on the flood plain 
of the Santa Cruz River and West Wash. Here, because of soil 
depth and more favorable soil moisture, the plant attains its 
most luxuriant development.

Shreve and Mallery (9) point out that in the Tucson region 
Larrea is infrequent or absent on soils without a caliche hard- 
pan, although this does not apply in other parts of its geograph
ical range. They found a wide variation in caliche texture, 
ranging from very hard, with a maximum moisture holding capacity 
of 3.2# to relatively soft, with a moisture holding capacity 
up to 17.3#. They note that caliche retards moisture movement 
within the soil and observe also that silicified caliche layers 
seriously interfere with root development. They- conclude that 
the frequent occurrence and abundance of caliche in the soils 
of the bajada play an important role in determining the low, open 
character of the vegetation which is mostly Larrea.
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METHOD OF ANALYSIS

This study was based on measurements and observations made 
within a radius of 4-0 miles from Tucson. Six typical Larrea 
communities were selected for study.

Each community contained an almost pure stand of Larrea 
tridentata. In each instance, an adjoining community contain
ing little or no Larrea but supporting a typical stand of one 
or more other species was selected to serve as a check. Care 
was taken to ensure that slope and exposure on each pair of 
plots were essentially identical. The differences in slope and 
exposure that did occur were measured and recorded.

In order to restrict the study to the most typical portions 
of the study areas, a 2500 square-foot quadrat was located in 
each Larrea and each check community. The quadrats were situated 
well in from the edge where the vegetation seemed to indicate a 
minimum effect from factors outside the comnunity.

Soil samples were taken within each quadrat at six-inch 
intervals to a depth of three feet. These samples were obtained 
by excavating a trench roughly 7 feet long, 1.5 feet wide, and 
3 feet deep. The soil profile thus exposed afforded a ready 
means of examining the exact depth at which caliche occurred 
and for making an on-the-spot determination of the texture of 
the caliche. Samples were taken from opposite ends of the trench, 
so that 12 samples were collected per quadrat, two from every 
six-inch level. Each of the 144 samples was then subjected to 
six analyses: two physical and four chemical. The following
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analyses were run: mechanical analysis, moisture equivalent, 
total nitrogen, organic carbon, total soluble salts, and 
pH.

Location and description of study areas
The six Larrea communities selected for study and their 

respective check areas have been designated area no. one, 
including Larrea one and check one; area no. two, including 
Larrea two and check two; etc. The areas were located with 
reference to Tucson as follows: area one, 10 miles southwest, 
adjacent to highway 86; area two, 35 miles southwest, adjacent 
to State Highway 86; area three, 8.5 miles southeast, adjacent 
to U. S. Highway 80; area four, 8 miles east; area five, on 
the Garcia Ranch in Avra Valley, about 28 miles west; area six, 
in the Avra Valley, about 38 miles west (see map).

Elevation of the six areas ranged from 2180 to 2750 feet. 
Slopes varied from level to six degrees. On;all but one of 
the areas differences in slope between the Larrea quadrat and 
its check quadrat were negligible. On this one, area no. four, 
there was a difference of 3 degrees, a factor that in itself 
probably did not affect plant composition.

Although each Larrea area contained little or no vegetation 
except Larrea. there was some variation in the composition of the 
checks (see Plate I-VI)• Check area no. one contained a dense 
stand of Prosopis juliflora (Swartz) DC. var. velutina (Moot.)
Sarg., Acacia constricta Benth., and Franseria deltoldea. Check 
no. two contained only Prosopis and a few manual forbs and grasses.
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Check area three was a typical stand of Opuntia fulgida 
Eng elm. with a few plants of 0. eng elmannii Salm-Dyek ex 
Engelm., and Haplopappus tenulsectus Greene (Blake) inter
spersed. Even though completely surrounded by an extensive, 
essentially pure stand of Larrea. there was no indication of 
Larrea invasion in the check area. Check area four was a 
typical Franseria deltoidea association. An occasional plant 
of Opuntia. Larrea. and Hymenoelea was present. Check area 
five supported an overstory of Prosopis velutina with Lvcium 
sp. beneath. Check no. six resembled no. four and was a 
typical and almost pure Franseria deltoidea community.

Physical soil analyses
In the mechanical analysis, rocks and pebbles were first 

screened through.a 2 mm. sieve and reported as a percentage 
of the total. A mechanical analysis of the balance of each 
sample was then made by the Hydrometer method (2). This 
separated the screened residue into four size classes: sand, 
2.0 - .05mm.; silt, .05 - .005mm.; clay, .005 - .002mm.; 
colloids, .002mm. and less.

In order to throw more light on the physical character
istics of the various soils, moisture equivalent tests were 
run on all the samples. Two sets of figures were calculated 
for both the mechanical analysis and the moisture equivalent; 
one a combined figure for the two sets of samples collected 
at all depths within each quadrat; the other based on both 
samples collected within a given quadrat at each of the six- 
inch depths.
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Chemical soil analyses
Total nitrogen was determined by a modified Kjeldahl 

method (1)• Because of difficulties inherent in accurately 
determining soil organic matter, tests were made for organic 
carbon (11) rather than total organic matter. Total soluble 
salts were determined by a U. S. Bureau of Soils Electro
lytic Bridge (4)« pH was determined with a Beckman pH meter 
(7). All four chemical analyses were performed on each of 
the 144 samples. As with the physical analyses, two sets of 
figures were calculated from the results of each of the four 
tests; one a combined figure for the two sets of samples 
collected at all depths within each quadrat; the other based 
on both samples collected within a given quadrat at each of 
the six-inch depths.
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ANALYSIS OF RESULTS 

Mechanical analyses
In all but one of the study areas, the percentage of 

rocks and pebbles for the total soil column was higher in the 
Larrea than in the check (Table 1, Fig. 1). Although the 
differences in most instances were not very large, they do 
seem to indicate a rather consistent tendency in the areas 
examined for Larrea to grow on soils with a larger fraction 
of the coarse materials them occur with some other types of 
vegetation. *•

No apparent correlation between the occurrence of Larrea 
and .the percentage of either sand or silt was indicated 
(Table 1, Fig. l). Similarly, there was no clear-cut indica
tion of any correlation with the clay content of the soil.
In four of the six areas, however, the clay component was 
slightly lower in the Larrea than in the check areas. The 
colloid separation likewise showed a lower colloidal content 
in five of the six Larrea plots than in the corresponding 
checks. This suggests a possible correlation between a rela
tively low clay and colloid content and the presence of Larrea: 
it does not indicate that there is such a correlation.

Results of the mechanical separation, when analyzed on a 
basis of size classes at six-inch depth intervals, indicated 
a greater proportion of rocks and pebbles in the Larrea areas 
than in the checks to a depth of IB inches (Table 1, Fig. 2).



11

TABLE 1. Mechanical Soil Analysis in Soils of Larrea and Adjacent Communities
Depth Size Classes Expressed as Per Cent of the Totalof Pebbles Sand Silt Clay Colloids
Sample 2mm 4- 2*0—*05mm .05-.005mm .005-.(X)2mm .002mm & less
(inches) Larrea1Check Larrea1 Check Larrea1Check Larrea1Check Larrea iCheck. .. - Study Axea No. 1• 0-6 26.5 6.5 49.2 54.5 13.5 31.0 3.7 3.0 7.0 5.0
6-12 33.5 17.0 41.7 53.0 14.5 20.5 3.0 3.0 7.2 6.512-18 20.5 5.5 47.0 51.0 18.7 29.5 4.2 3.0 10.0 11.0
18—24 15.5 11.5 36.7 61.0 22.5 18.5 10.2 2.0 15.0 7.024-30 13.5 23.5 45.0 54.0 15.2 11.5 10.2 3.0 16.0 8.030-36

Average 1574 ■ SB f i x m iti M M fci m* - . Study ATea No. 20—6 5.0 2.0 55.7 48.9 30.4 33.3 4 .8 8.5 4.2 7 .56-12 8.0 2.5 57.6 61.2 25.4 20.5 3.7 5.5 5.9 5 .512-18 • 11.0 2.0 55.8 70.4 23.1 16.7 4-7 5.5 5.7 5 .518-24 9.5 6.0 55.8 49.7 25.4 30.1 5.5 7.1 4.0 8 .124-30 8.0 10.5 52.1 57.2 27.6 20.6 7.4 5.9 5.0 5 .930-36Average 31.427.2 Ml M M -fe? M
1 . Study Area No. 3 -

0-6 30.5 7.0 54.0 58.5 10.5 19.8 2 .5 4 .8 2.5 1 0 .06—12 24*5 8.5 57.3 50.5 12.8 13.0 3-5 4 .0 2.0 2 4 .012-18 28.5 11.5 53.0 40-5 12.8 14.0 2.0 5.0 3.8 • 2 9 .018-24 37.5 12.5 4 0 .0 42.0 15.5 11.8 2.7 6.0 4.3 2 2 .824-30 45.5 11.0 36.5 38.5 11.0 12.8 3.5 7.0 3.5 30 .830-36
Average m Hi 28.5

44.9 40*245.1
1 3 .0
12.6 m 6.0

5.3 M m
Study Area No. A0-6 25.5 16.0 52.8 58.8 16.2 17.8 2 .0 3.5 4 .0 4.06-12 29.5 18.0 51.8 56.5 1 4 .8 16.5 1.5 2.8 2.0 6.312-18 35.0 26.0 46.8 45.8 10.5 17.0 2.0 3.5 3.0 7.818-24 31.5 23.0 50.0 51.8 12.5 15.0 3.0 3.0 3.0 7.324-30 30.5 68.0 47.8 20.0 1 4 .8 7.5 2.8 1.5 3.0 3.030-36Average 28.5 

30.1 | SB 49.5
48.0 Hi m M ”273 M M

Study Area No. 50-6 7.5 1 .0 72.0 49.0 1 2 .0 20.0 3.5 16.0 5.0 14-06-12 5.5 2 .0 74.0 52.8 1 1 .0 18.0 3.5 12.0 6.0 15.512-18 6.0 2 .0 74.0 51.5 1 3 .0 24.0 2.5 7.0 4.0 15.518-24 6.5 1 .5 70.5 57.5 15.0 24-0 3.0 6.0 5.0 11.024-30 5.5 1.5 67.5 54.5 20.0 26.0 3.0 8.0 4-0 10.0
30-36

Average -mi 1.0
1.5

56.-8
69.2 Ml m M 9.0

4.1
18.5
11.3 M

Study Area No. 6
0-6 13.0 27.5 66.0 50.0 1 4 .0 14.5 2.0 2.0 3.0 6.0
6-12 37.5 32.5 46.0 45.0 1 2 .0 12.5 2.0 3.5 2.5 6.5
12-18 62.5 32.5 26.0 46.6 8 .3 12.1 1.0 2.1 2.3 6.6
18-2424-30

73.0 53.0 21.0 29.4 6 .0 10.4 1.0 2.4 1.0 4-9
66.5 75.0 27.5 15.5 4 .0 5.0 1.0 2.8 1.0 1.8

30-36
Average m 73.5

49.0
41.5
38.0 -h 1.0

1.3 - e -lit



12

Per Gent Rooks & Pebbles (2 mm. -)

60 ‘133151 gga+ T 3fTM—
50

40

30

20
I

10 II
0 I

I
IIi

III

IIiII

Sand (2.0-.05 mm.)

Silt (.05-.005 mm.)

30 -

20

10
1Iii

Clay (.005-.002 mm.)

20
10

2G
.10
0 ■i

Area 
No. 1

Ii

Colloids (.002mm. & less)

Area Area
No. 2 No. 3

Area 
No. 4

II
•ii

Area 
No. 5

!

i :
Area 
No. 6

Areas

4



13

Gent
30

20

10
0

70

60

50

40
30

20 • 

10 
0

80 

70 • 

60 

50 

40 

30

20 L

Area No# 1

-area No# 3

Area No# 5

10

0
0-0 lis—18 24-30

6-12 18-24 30-36

Area No. 2

Area No# 4
i—

/
/

/
/

/

Area No. 6

24-3012-18
30-3618-246-12

Depth in Inches

£# Percentage j.iuc.<s and Pebbles (2 nmi# + ) in ooils of
Larrea (----) and Adjacent Check (-----) Communities
Expressed as Per Cent of the riotal#



14

In the single exception (area six), the surface six inches 
alone showed a higher rock-pebble content in the check. At 
the 6-18-inch depth the reverse again obtained.

No relationship was noted between occurrence of Larrea 
and the percentage of sand at various depths down to three 
feet (Table 1, Fig. 3).

The depth analysis indicated a possible correlation be
tween low silt content, particularly in the upper 18 inches, 
and the occurrence of Larrea (Table 1, Fig. 4). In two of 
the areas, the silt content was lower in the Larrea plots at 
all depths sampled than in the checks.

There was an apparent tendency for soils supporting Larrea 
to have a lower clay content at all depths to three feet than 
non-Larrea soils (Table 1, Fig. 5). Three of the Larrea areas 
sampled ran lower in clay at six-inch intervals down to three 
feet than their corresponding checks. Two of the areas also 
had a consistently lower silt content at these intervals. Only 
one location did not show a higher clay content in the surface 
18 inches of the Larrea Plot. Even here, it was neglible at 
two depths and identical at one.

As with the silt and clay components, there also was an 
apparent correlation between low colloidal content and the 
incidence of Larrea (Table 1, Fig. 6). The three areas that 
had a lower clay content at all depths also showed a lower 
colloidal fraction at the same depths. With a single excep
tion, the silt content of the same communities showed the
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same general tendency.

Moisture equivalent analyses
The moisture equivalent analysis of the total soil column 

indicated an apparent correlation between moisture equivalent 
and the presence of Larrea (Table 2, Fig. 7). In four of the 
areas, the soils beneath Larrea had a lower moisture equiva
lent (in three instances, markedly so) than the corresponding 
checks; in the two exceptions, the Larrea and the check read
ings were identical or differed by only .001 per cent.

Moisture equivalent tended to increase with an increase 
in depth in all but one of the Larrea communities. In the 
check areas, there was no consistent trend in any direction 
(Table 2, fig. 8).

Total nitrogen analyses
In five of the six areas studied total soil nitrogen was 

lower in the Larrea association than in the comparable check 
(Table 3> Fig. 9). Although the differences were not large, 
they do seem to indicate a tendency that might prevail in a 
larger number of similar tests.

Nitrogen analyses run at six-inch depth intervals indi
cated no definite correlation between the Larrea and the 
corresponding check community at any given depth (Table 3,
Fig. 10). Both communities showed a tendency toward a decrease 
-in nitrogen with an increase in depth. There was, however, no 
apparent differential between the two in the rate of fall.



TABLE 2. Moisture Equivalent Analysis of Larrea and Adjacent Check Communities.
Depth Study Area Study Area Study Area Study Area Study Area Study Area

of No. 1 No.. 2 No. 3 No. 4 No. 5 No. 6Samples
finches) Larrea Check Larrea Check Larrea Check Larrea Check Larrea Check Larrea Check
0-6 .028 .039 .042 .056 .031 .042 .030 .037 .017 .051 .033 .042

6-12 .031 .043 .040 .039 .034 .067 •035 .037 .020 .047 .031 .044

12-18 .037 .051 .042 .039 .035 .069 .036 .038 .022 .047 .034 .048

18—24 .046 .037 .044 .046 .040 .066 .039 .031 .025 . .039 .030 .051

24-30 .044 .038 .048 •044 .048 .073 .042 .030 .030 .048 .028 1

30-36 .041 .045 .052 .043 .055 .068 .039 .036 .042 .067 .026 .051

Average .038 .042 .044 .044 .040 .064 .037 .036 .026 .050 .030 .047
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TABLE 3. Total Soil Mtrogen in Larrea and Adjacent Check Coaaaunities Expressed as a
Per Cent of the Dry Weight of the Soil

Depth
of

Samples
(inches)

Study Area No. 1
Study Area No. 2

Sthdy Area | 
No. 3 l Study Area 

No. 4 Study Area No. 5 Study Area 
No. 6

Larreaj Check Larrea Check Larrea Check Larrea ICheck Larrea ICheck Larrea| Check
0-6 .061 .053 .048 .091 .049 .040 .049 .056 .044 .048 .034 .043

6-12 .034 .056 .034 .048 .043 .048 .048 .047 .025 .039 .028 .042

12-18 .032 .053 .041 .047 .043 .053 .051 .043 .032 .033 .031 .045

18—2^ .039 .037 .034 .041 .043 .046 .050 .039 .028 .028 .027 .035

24-30 :035 .034 .038 .043 .042 .041 .044 .038 .028 .030 .026 .041

30-36 .038 .035 .035 .039 .040 .042 .039 .036 .035 .044 .020 .034

Average .040 .044 .038 .051 .043 .045 .047 .043 .031 .035 .027 .040
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Per Cent 

.060 teaH
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.030 ' I

.020

.010

Area Area
No. 1 No. 2

I
I

Area 
No. 3

m  I
Area 
No. 4

Area 
No, 5

Areas

Fig. 9 Total Nitrogen of the Three-foot Soil Column in Larrea (•
and Adjacent Check (----) Communities Expressed as a Per
Cent of the Dry Weight of the Soil.

Area 
No. 6

)
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Por Gant Area 3 Area 2
\
\
X

\

\
\

\

\

Area 6

0-6 12-18 24-30
6-12 18-24 30-36

0-6 12-18 24-30

6-12 18-24 30-36

Depth in Inches

Fig. io. Total Soil Nitrogen in Larrea (---- -) and Adjacent
Check (----) Communities expressed as a Per Cent of
the Dry Weight of the Soil.
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Carbon analyses
t'' Organic carbon for the total soil column showed no 
derrelation between the Larrea communities and their checksl A
(fable 4> Fig. n). Similarly, there was no correlation be
tween the presence of Larrea and the amount of organic carbon 
at depths down to three feet (Table 4, Fig. 12).

Total soluble salts analyses
In the analyses for total soluble salts, although the 

values for the Larrea associations were higher than their 
respective checks in four areas out of six, little tangible 
correlation was evident (Table 5, Fig. 13). There was still 
less indication of a correlation between the occurrence of 
Larrea communities and soluble salts at various soil depths 
(Table 5, Fig. 14).

CH analyses
There was a slight tendency in all of the six communities 

for pH values of the total soil column in the Larrea plots 
to run slightly higher than in the checks (Table 6, Fig. 15)• 
This same general tendency was observed in the samples collect
ed at various depths. This relationship was most consistent 
in the surface 12 inches of soil (Table 6, Fig. 16).



TABLE 4. Organic Carbon in Soils of Larrea and Adjacent Check Communities Expressed,
Depth

of
Samples
(inches)

Study Area 
No, 1

Study Area 
No. 2 StudyNo. 3rea No.

"Srea - 
4

Study Area 
No. 5

bcuay Area 
No. 6

Larrea Check Larrea Check ■Larrea’Check Larrea Check Larrea Check Larrea Check
0—6 .21 .37 .32 .67 .28 .21 .30 .34 .30 .25 .24 ,28

- 6-12 .21 .34 .27 .33 .31 .25 .29 .22 ) .19 .19 .30 .24

12-18 .20 .39 .29 .36 ■ .28 .30 .35 .23 .17 .18 .25 ,25

18-24 .16 .25 .24 ' ■•32 ’■ ,..32 : .22 .21 .17 .13 .22

24-30 .25 .19 .24 .23 .36 .21 .21 , .28 .17 . .15 .21 .25

30-36 .12 .16 .26 .19 .2# .18 .22
•

.25 .29 .19 ;25

Average .19 .27 .27 .35
-

.23 .26 .25 .21 .20 .24 .25

______________
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Per Cent

Area Area Area Area <..
Ho. 1 No. 2 No. 3 No. 4 No. 5

Areas

Fig. 11. Organic Carbon of Total Soil Column in Larrea (-----) and
Adjacent Check (----) Communities Expressed as a Per
Cent of the Dry Weight of the Soil.
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0-6 12-18 24-30 " 0-6 12-18 24-30
6-12 18-24 30-36 6-12 18-24 30-36

Depth in Inches

Fig* 12. Organic Carbon in Larrea (-----) and Adjacent Check
(----) Communities Expressed as a Per Cent of the
Dry Weight of the Soil.



TABLE 5. Total Soluble Salts in Soils of^La g g  and Mjacent Check Communities. Expressed

Depth
of

Samples
(inches)

Study Area 
No. 1

Study Area 
No. 2

Study Area 
No. 3

Study Area 
No. 4

Study Area 
No. 5

Study Area 
No. 6

Larrea Check Larrea Check Larrea1Check Larrea Check Larrea Check Larrea Check
0-6 218 240 220 253 180 175 1033 185 143 130 150 170

6-12 285 365 268 205 200 310 460 170 275 163 165 215

12-18 360 548 280 248 240 333 393 158 380 153 185 240

18-24 408 315 273 265 335 418 413 153 393 173 158 210

24-30 1 458 240 268 190 653 668 388 263 360 •243 170 283

30-36 418 195 278 183 1090 928 380 255 498 283 158 265

Average 358 317 263 224 450 472"': 511 197 341 207 164 230
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-txreL
No. 1

i i ! j
Area Area
No. 2 No. 3

Area Area Area
No. 4 No. 5 No.

Areas

Fig. 13. Total Soluble Salts of the Three-foot Soil Column in Soils
of Larrea (---- ) and Adjacent Check (---- ) Communities
Expressed as Parts per Million.
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Area No. 1 Area No. 2

100
0

0-6 12-18 24-30 0-6 12-±o *4-30
6-12 18-24 30-36 6-12 18-24 30-36

Depth in Inches

Fig- 14• Total Soluble Salts in Soils of Larrea (---- ) and Ad
jacent Check (____) Communities Expressed as Parts
per Million.



TABLE 6. ___________ Soil pH of Larrea and Adjacent Check <
Depth

of
Samples
(inches)

Study
No,

Area'1'"
1

Study Area
No. 2

Study Area
ltd#-‘*',3 ■ *

Study Area
*****

Study
No.

Area
___ _

No! 6rea
Larrea Check Larrea Check Larrea Check Larrea Check 'Larrea Check Larrea Check

0—6 8.1 7.8 8.0 7.8 7.6 5.7 7.3 7.3 7.7 .17.2 8.1 8.0

6-12 7.8 7.6 7.9 7.8 7.3 6.1 7.3 7.2 7.5 7.3 8.1 7.9

12-18 7.9 7.6 7.8 7.8 7.5 7.0 7.4 7.3 7.7 7.5 8.0 7.9

18—24 7.8 7.7 7.7 7.8 7.4 7.5 7.4 '7.4 7.8
■

7.6 7.# :

24-30 7.7 7.7 7.8 7.8 7.4 7.7 7,4 7.4
.

8,0 7.4 8.2 v;,7.7

30-36 7.8 7.7 7.7 7.8 7.5 7.7 7.3 7.3 7.8 7.4 7.7

Average 7.8 7.7 7.8 7.8 7.4 6.9 7.3 7.3 7.7 7.6 ' 8.1'- 7.9
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Fig. 15. pH of Total Soil Column in Larrea (----) and Adjacent
Check (----) Communities.
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Nig. 16. Soil pH of Larrea (• 
Communities.

) and Adjacent Check (----)
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DISCUSSION

Caliche was found in only one of the six areas studied.
It occurred in both instances in the Larrea community. In 
area no. three but not in the check, it was encountered at 
the i8-36-irieh level at one end of the trench and at the 
24-36-inch level at the other end. The layer was discontinu
ous, with a homogenous, soft chalky texture. In area no. four, 
caliche was encountered at the 21-24-inch level and extended 
from there to the bottom of the trench. It appeared to con
stitute no more than 50 per cent of the soil mass, occurring

. ^  *.'.a
as discrete, rather uniformly spaced accumulations.

Although Shreve and Mallery (9) infer that Larrea in the 
Tucson area generally grows on caliche soils, the two out of 
six instances recorded in this study do not indicate a general 
correlation between the presence of caliche and the local dis
tribution of Larrea.

The mechanical analysis and the moisture equivalent test 
both indicate two facts. First, the soils in the Larrea com
munities were more porous and had better internal drainage and 
aeration than the check areas. Second, the surface soil of 
the Larrea communities was generally characterized by a lower 
water-retaining capacity than the check areas. There was a 
tendency for this characteristic gradually to become reversed 
with an increase in depth.

Although the results of the nitrogen test indicated that
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soils of Larrea communities tended to run lower in total 
nitrogen than some other vegetal types, this may be the 
result rather than the cause of the prevailing vegetation.

The lack of any correlation between carbon and the 
dceurrence of Larrea shows that carbon, as an indicator of 
the presence of organic matter, plays little or no part in 
the local distribution of Larrea.

In the total soluble salts analyses, the absence of 
any correlation between soluble salt content and Larrea 
distribution is rather evident. Even though the Larrea 
habitat displayed a higher salinity than its check for the 
three-foot soil column in the four of six study areas, the 
differences noted were minor. Since in no instance did the 
soluble salt content run higher than 520 parts per million, 
the salinity throughout was classed as negligible.

Despite a general tendency for pH values to be slightly 
higher in the Larrea communities than the corresponding checks, 
the differences were so slight that no definite conclusions 
could be reached.
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SUMMARY

Larrea tridentata is the most characteristic and wide
spread shrub of the Lower Sonoran Zone in Arizona. Certain 
physical and chemical soil characteristics in Larrea com
munities were measured to determine some of the factors 
underlying the distribution of Larrea.

This investigation was confined to a radius of 40 miles 
from Tucson, Arizona. Six typical Larrea communities were 
selected for study tog ether with six adjoining communities 
containing little or no Larrea to serve as checks.

A 2500 square-foot quadrat was located in each Larrea 
and each check community. Soil samples were taken within 
each quadrat at six-inch intervals to a depth of three feet. 
These samples were obtained by excavating a trench roughly 
7 feet long, 1.5 feet wide, and 3 feet deep. Special note 
was taken of the occurrence of caliche along the soil profile 
thus exposed. Each of the 144 soils samples were than sub
jected to the following six analyses: mechanical analysis, 
moisture equivalent, total nitrogen, organic carbon, total 
soluble salts, and pH.

Caliche was found in two of the six areas studied, occur
ring in both instances in the Larrea community. This occur
rence in only two of the six communities indicates that Larrea 
may occur typically on caliche-free soils.

Results of the mechanical analysis and the moisture 
equivalent test indicated that soils of Larrea communities
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were more porous and had better internal drainage and aera
tion than the ctfeck areas. These results also indicated a 
strong tendency for the surface soils of Larrea communities 
to show a lower moisture-retaining capacity than the checks, 
although this tendency gradually became less pronounced with 
an increase in depth. f

The analyses of total nitrogen revealed a lower soil 
nitrogen content in the Larrea association than in the check.

The organic carbon analyses disclosed ho correlation 
between the local distribution of Larrea and the amount of 
organic matter in the soil. ■;
; The total soluble salts analyses showed little or ho 
correlation between the amount of soluble salts in the soil 
and the presence of Larrea.

The pH analyses offered no definite correlation between 
the incidence of Larrea and pH values of the soil.

211950
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TUCSON

ARE A 4 0
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A, Larrea Plot Mo. 1, Looking IS.

PLATE I
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A. Larrea Plot No. 2, Looking N. E.

-d . Check Plot No. 2, Looking i2i.

PLATE II
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PLATE III
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A. Larrea Plot No, 4, Looking It, jS,

PLATE IV
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A. Larrea Plot No. 5, Looking S. E.

• Check Plot No. 5, Looking S. E.

PLATE V
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F, uheck Flot Mo. 6, Looking E,

PLATE 71
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