
Landscape Plants Persistence at Williams AFB

Item Type Article

Authors Carter, Steven J.; Feldman, William R.

Publisher University of Arizona (Tucson, AZ)

Journal Desert Plants

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 19/05/2023 16:02:46

Link to Item http://hdl.handle.net/10150/554343

http://hdl.handle.net/10150/554343


24 Desert Plants 2001

Landscape Plants Persistence
at Williams AFB

Steven J. Carter
William R. Feldman

Boyce Thompson Southwestern Arboretum
37615 E. Highway 60
Superior, Arizona 85273

When the former Williams Air Force Base south of Mesa,
Arizona was closed in 1991, an extensive complex of over
200 houses built and landscaped in the middle 1970's was
abruptly abandoned. All utilities were turned off including
irrigation water to the surrounding landscape plants, which
were left to survive only on ambient rainfall (Figures 1 and
2). Many of these plants did in fact survive and were evalu-
ated nine years later by staff of the Boyce Thompson Arbo-
retum during the spring of 1999. The former Williams Air
Force Base is now the Arizona State University East Will-
iams Campus and the neighborhood is undergoing renova-
tion for campus housing.

The year the irrigation was turned off (1991) the annual
precipitation was 9.2 inches at nearby Chandler Heights,
Arizona. (Figure 1), just above the 62 year average of 9.1
inches (Figure 2). The precipitation for the following year
(1992) was 20.2 inches, more than twice the annual aver-
age. Rainfall for 1993 was 16.5 inches, also well above the
average precipitation (Figure 1). The precipitation for the
next seven years (1993 -1999), however, was more near
normal (Figure 1). Four of those years averaged just above
normal and two of those years were well below normal at
5.4 inches (1996) and 6.3 inches (1999).

The surviving landscape plants were rated based on their
vigor and overall appearance, with a rating of 5 signifying
excellent appearance and vigor, 4 signifying good appear-
ance and vigor, and 3 signifying fair performance. A plant
with acceptable landscape performance was considered to
have a rating of 3.5 or over. The plant's distance from a
roof or other water shedding surface was recorded along
with the plant's overall height. Data was taken for those
dead plants whose identity could still be determined. The
data resulting from these determinations appear in Table 1
for those species with nine or more extant individuals and
in Table 2 for those with between two and eight surviving
individuals.

Study of the information contained in Tables 1 and 2 (p.
28) reveals that the extant plant species fall into four dis-
tinct groups: 1. plants that performed well or better, i.e.

those receiving an average rating of 4 or greater; 2. plants
that performed adequately, i.e. those receiving an average
rating between 3.5 and 4; 3. plants that performed at the
"fair level ", i.e. received an average rating between 3.0 and
3.5; and 4. plants that performed poorly, receiving an aver-
age rating below 3.0. Also of note in Table 1 is the column
labeled CV for Coefficient of Variation, the ratio of the
mean rating to the standard error of that mean. A low CV
indicates that most of the plants included in that average
are fairly close to each other in score, and a higher CV
indicates more "scatter" in the data, that is some plants
performing quite differently from their fellows. For the pur-
poses of comparison, we will divide the species in Table 1
into three groups in terms of CV: group 1 having CV's of
less than 10 %; group 2 having CV's between 10 and 20 %;
and group 3 having CV's greater than 20% indicating the
greatest amount of variability in the group. Due to the small
sample numbers, the plants reported on in Table 2 were
not analyzed in terms of their CV. Finally, the relationship
between plant performance and proximity to a water shed-
ding surface was investigated by relating the distance from
a shedding surface to a plant's performance rating. The
results of the above correlations appear in the final column
of Table 1.

For the most part, higher CV's were associated with lower
performance ratings (Table 1). The above is supported by
the highly significant correlation of minus 0.72 between
the two factors. This indicates that species that are well -
adapted to the semi -aridity of Central Arizona varied less
between plants in terms of performance rating than those
species which are not that well adapted.

Looking at those 17 species for which nine or more indi-
viduals persisted, 11 performed well or better, 3 performed
adequately and 3 performed fairly (Table 1). Looking at
those 21 species for which there were less than nine extant
individuals, 9 performed well or better, 3 performed ad-
equately, 4 performed fairly, and 5 performed poorly (Table
4). The remaining species on Table 4 is privet (Ligustrum
japonicum) of which there were 26 extant individuals, 19
living plants appearing on Table 1 and 7 dead appearing
on Table 2. Photographs of plants representative of the above
performance categories appear in figures 1 through x.

For the most part, distance from a water shedding surface
was not correlated to species performance (Table 1). In only
two cases, that of Bottle Tree (Brachychiton populnea) and
Umbrella Tree (Melia azederach), was there a significant
correlation between distance from a water shedding sur-
face and plant performance, with the Bottle Tree having a
positive correlation and the Umbrella Tree having nega-
tive correlation. Even in those somewhat marginal species
located close to roofs or patios, e.g. privet (L. japonicum),
Oleander (Nerium oleander), and Common Myrtle (Myrtus
communis) there was no significant correlation (Table 1).
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In only 2 of the 39 species of landscape species extant at
Williams Air Force Base did individuals come up on their
own (volunteered). Morus alba had two individuals volun-
teer averaging 11.5 feet in height, and Broussonetia
papyrifera had three volunteers averaging 3.5 feet in height.
All five of these volunteers were healthy and located within
two feet of the drip line of a nearby house, indicating that
supplemental water shed from roofs was needed for germi-
nation and establishment of these plants.

In addition to the high amounts of rainfall that occurred
during 1992 and 1993, the winter rains (October - March)
in both years were uncommonly high, 11 inches and 11.8
inches respectively. Winter rains in Central Arizona are
gentle, and allow the moisture to penetrate deep in to the
soil profile, encouraging the formation of roots at a greater
than normal depth, and enabling the plants to better with-
stand subsequent drought conditions. After the abrupt ces-
sation of irrigation water in 1991, the combination of the
two successive years of high annual rainfall and the higher
than normal winter rainfall no doubt helped the plants to
weather the next six years of normal to below normal am-
bient rainfall conditions. These factors may be related to
the fact that so many species persisted and did well without
supplemental irrigation between 1991 and 2000.

With few exceptions the palette of plants selected for the
former Williams Airforce Base was quite adaptable to the
microclimates of a housing development receiving only
ambient rainfall in Central Arizona. It is important to note,
however, that for the most part these were mature and well
established plants, averaging about 15 years of age, when
the irrigation was turned off back in 1991.
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CHANDLER HEIGHTS, ARIZONA (021514)
Period of Record : 7/ 1/1948 to 7/81/2888
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Figure 1. Annual precipitation 1990 to 1999.
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Figure 2. Monthly average total precipitation for Chandler Heights, Arizona for July 1, 1948 to July 31, 2000. (Western
Regional Climate Center)
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Table 1. Plants persisting for eight years without supplemental irrigation at the former Williams Air Force Base,
Chandler, Arizona (Nine or More Individuals per Species)

Genus and Species Number
Of Plants

Mean
Rating

CV
Of

Mean
Rating

Mean
Height

(ft.)

Mean
Distance (ft.)
From Roof

Correlation:
Rating x
Ft. From

Roof
Brachychiton populnea 25 4.1 13.6% 30.4 22.3 .40 *
Eucalyptus camaldulensis 16 4.2 5.6% 46 28.4 -.16
Eucalyptus rudis 16 4.3 9.6% 37.8 22.2 .05
Leucophyllum frutescens 12 3.9 9.2% 6.7 5.3 .17
Ligustrum japonicum 19 3.1 21.4% 11.7 3.3 -.002
Melia azedarach 15 3.8 16.3% 30.3 14.6 -.62 *
Myrtus communis 27 3.3 18.7% 6.5 3.8 .15
Nerium oleander 28 3.3 26.1% 9.3 11.1 .01
Olea europeae 17 4.3 9.1% 26.8 17.9 .06
Platycladus orientalis 31 4.1 15.8% 16.3 5 -.19
Pinus eldarica 27 4.2 6.5% 34.4 24.1 .22
Pinus halapensis 9 4.2 6.3% 41 51 .21
Rhus lancea 11 4.1 7.8% 24.3 20 -.12
Rosa sp. 19 3.9 23.9% 5.2 3 .37
Ulmus parvifolia 20 4.1 11.9% 27 29 .36
Washingtonia filifera 22 4 4.3% 27 16 -.20
Washingtonia robusta 18 4 3.0% 34 19 -.29

Table 2. Plants persisting for eight years without supplemental irrigation at the former Williams
Air Force Base, Chandler, Arizona (Two to Eight Individuals per Species)

Genus and Species Number
Of Plants

Mean
Rating

Mean
Height

(ft.)

Mean
Distance (ft.)
From Roof

Aloe saponaria 2 clumps 4 1 3.5
Bougainvillea brasillensis 2 3.5 5 3

Broussonetia papyrifera 3 3.3 14.3 7.7
Broussonetia papyrifera (volunteers) 3 4 3.5 6
Cassia artemesiodes 2 3.5 9 6
Ceratonia siliqua 2 4.5 35 16.5
Eucalyptus polyanthemos 2 4.3 22.5 11.5
Fraxinus cfuhdei 5 3.7 30 19.4
Grevillea robusta 2 3.3 22.3 30
Juniperus sp. (low growing) 7 2.8 3.5 5.6
Juniperus sp. (upright) 6 2.5 11.8 4
Ligustrum japonicum (dead) 7 1 7.1 3.1
Morus alba 6 2.8 25 14.5
Morus alba (Volunteers) 2 4 11.5 1

Parkinsonia mexicana 2 4.3 21.5 1.5

Phoenix canariensis 7 4.5 27.9 19

Pittosporum tobira 6 2.9 5.3 2.5
Punica granatum (dwarf) 2 3 4.5 3.5
Pyracantha sp. 2 4 8 3

Schinus mollis 4 4 17.5 22
Tecoma stans 4 2.5 10 2
Yucca gloriosa 6 3.3 8.5 7


