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The saguaro is one of some 2000 species of the family Cactaceae which
naturally are confined almost entirely to the two American continents
and associated outlying islands. The majority of these species occur
in tropical and subtropical climates in environments that range from
humid to extremely arid. All available evidence indicates that the
family originated on the American continents in a tropical or sub-
tropical environment On the evolutionary scale, the ~acti are rela-
tive newcome r s to the plant ki ngdom and are still actively evolving -'.,
hybrids and ecotypes are common, as is disagreement among taxonomists.

The saguaro cactus is the northernmost species in a large group of
tropical columnar cacti wb i.ch, in Arizona, also includes the organ ..
pipe and senita. As a major plant dominant in a subtropical desert,
the geographic distribution of the saguaro is primarily to the south
vrhere it occurs throughout the mainland Sonoran Desert into the sub-
tropical deciduous "thorn forest" of the State of Sonora, Mexico.
The saguaro is not continuously or uniformly distributed within its
general range It is associated primarily with rocky soils of inter-
mout ane va Ileys . Tbe·)1(1l1toccurs only in the region of pronounced
biseasonal (su~n.rnerand winter) rainfall and appears to be limited in
its we stvard distrihution (the lower valley of the Colorado Ri ve r ) by
the near absence of summer rains.

In Tucson, the saguaro population occurs near the northeastern sector
of the species range. In the ~Uncon t'10lJntainSection of Saguaro
JI!ationalMonurnent , the pl.ants are growing at the edge of the desert,
for contrary to popular belief, Tucson does not lie near the heart
of the Sonoran Desert,

Although a f'ew cactus species oc cur in regions "lith severely cold
winters, most are limited to warm, relatively frost-free environments.
The saguaro which occurs only in the Sonoran Desert is one of this
cold intolerant group. AltllOugh well adapted to heat and drought, the
saguaro cannot tolerate severe subfreezing temperatures. Freezing of
tissues and ultimate death results from prolonged exposure to tempera-
tures lower t.han 250 Ii'. 'I'henorthern and eastern limits of its d is"
tribution in the Unitec'lStates occur along a clearly definable line
the line beyond \'Thiehsubfreezing temperatures occasionally persist
for more than 19 consecutive hours. Winter climate is the primary
control on saguaro populations at Saguaro National Monument, and the
r-;;;(~I'.iIi~ t.<::lIIP(~r:.ltJlr~s selccti veLy remove the largest and smallest
(Lhe o"(le::;tand youngest) saguar-os from the population. Analysis of
the <:1Ima.tic record shows that since the end of the 19th century
saguaros jn the Tucson area have been subjected to the devastating
I.npact.of l'n!l..lllentlyreoccur ri.ng catastrophic freezes. High saguaro
mortality wa s no+ Illl'ir')l'!(ll'l d·i:.\.ril)11t.C<1 w i.t.hi n the Saguaro National
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Hational Monument habitats. Stands situated in localities of cold air
drainage and accumulation (marginal habitats), and on the slopes at
certain elevations were most severely affected. Other stands, noteably
those gr owi ng at other elevations and/or on rocky south-facing slopes,
Were relatively undamaged, and continue to survive in apparently un-
diminished densities. Such habitats seem to offer the highest potential
for the continuing success of the species in Saguaro National Monument
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In the Tucson area blooms appear on the tips of the st~m and arms (branches)
of the plant in late spring, reaching a peak in late r-1ay. The large,
ShOV1Y f'Lowe rs wh i ch open in late evening and close the' f'o l.Low i.ng day are
pollinated by a variety of organisms including bats, birds and the intro-
duced European honey-bee. Fruit ripening and seedfall begins in June
and reaches a peak in early July. A large plant may produce several
hundred fruits, each weighing approximately 2 ounces and containing an
average of more than 2000 seeds enclosed in a sweet, succulent, red
matrix, Ripening at a critical time when other succulent foods and
other sources of water are scarce, large quantities of the fruits are
consumed on the plant by several species of birds including curve-
billed thrashers, woodpeckers, and particularly, white-winged doves.
Fruits which fall to the ground are also heavily utilized by such
diverse k i.nds of consumers as harvester ants, ground squirrels and
other rodents, and even coyotes. Although such consumption may account
for a major portion of the annual seed crop, some of these agents per-
form a beneficial function, d i ssemi.nat.Lngviable seeds passed through
their digestive tracts. Perhaps less than one-in-a thou~a.nd seeds pro-
rluced ever reaches a site where it germinates.

The peak of fruit ripening and seed-drop coincides with the onset of
summer monsoon rains vrhi.chswe ep into the region from the Gulf of
Mexico in early July and continue erratically into August and early
September, These are the germination and early establishment rains.
Normally: ge rm i.natLon (~s observed) t.akes place following the occur ..
rence of tvTO or more aur starrtiaL rains w it.hLn a 2 to 5 day period,
providing sufficient precipita.tion to maintain nearly continuous con-
d i t i.ons of high humidity and free "later at the soil surface necessary
for seed germination. Under laboratory conditions germination can
occur in LI8 hours or less. In the field, howeve r , 1+ days is the mini-
mum time be twe en initial w ett Lng and observed seedling emergence.

The early mortality rate of f.eedlings is high; commonly half of them
die from a variety of nat.ura1 causes w ithin a f'ew vreek s after germina-
tion. Most seedLi.ng deaths wh i.ch occur dur i.ng the first summer result
from upr oo t ing by b i rd s and (Jigging rodents (noteahl.v gr-ound squirrels),
consumption by insecLs, Dod lack of adequate moisture for continued
gr owt.h In marginal habitats such as north-facing slopes and areas of
cold air dr a.inage and accumu Lat.ion (snch as the Cactus Forest area of
S,'1['.11RToNationa1. HOnll!nel1L) winter kill (freezing) occur-s as a result
of' sul..rl.(;~7.jng night t i.me Lemper at.ur-es . Few seedlings survive until the
end of the first year of life Those that do survive are normally
intimate] ,'([I::;s(),-.i at.ed w it.h rocks) litter or plants wh i ch provide con-
cea lmen t and ph'yGi(~Rlpr,.d-eel-oiol'i'nllili-,he<'Ilvh'\.mmellt,both climatic
and biotic.

2



The growth rate of seedlings is highly variable and is controlled
primarily by the availability of moisture immediately beneath the
soil surface. Even on highly favorable sites, the initial growth
is sLovr; stems attain a height of only 3 to 5 mm , (.12-.20 inches)
during the first year and grow to an estimated height of 15 to 25 mm.
(.60-1.0 inches) at 5 years. Orowt.hrates of larger seedlings and
juvenile plants have not been accurately determined. However,
studies done in the Ce.ctusForest area provide the f'o lLowlng infor-
mation on estimated saguaro height-age relationships. The first
blooms normally appear on plants 8 to 10 feet in height (age approxi-
mately 35-110 years). Initial branching occurs at heights of 16 to
22 feet (age approximately 64-94 years), Plants occasionally reach
heights of more than 40 feet w i t.hthe maximum age of such individuals
estimated to be 150 to 200 years. As they approach the end of their
life span, some plants appear to senesce, but the causes and role of
senpscence are poorly underEtood.

Seedling mortali t:,dr-ops sharply during the second and succeeding
years of life as the surviving individuals in their comparatively
favorable habitats cut.grcvr the initially unfavorable elements of the
environment Deaths are f'ew in number amongst young adult plants
(those wh ich have reached the age of reproduction). Larger saguar-os
however, are subject to an increasing number of climatic hazards as
they become older and larger; primary causes of death include wind-
t.hrow , lightning, freezing (in marginal habitats) and, possibly
senescence.

Historical factors -- hl1man abuses -- have unquestionably affected
imhalances in the biotic commun it i es of the Monument, some doubtless
Lmpcrt.c.nt.Lyaf'f'e cting saguaro populations. Known historical activi-
ties w Lthin the saguar-ohabitats of the Cactus Forest area include
the cutting of paloverde and mesquite trees for use as fuel, preda-
tor control, and livestock grazing. In addition, apparently large
numbers of small saguaros were removed for use in landscaping Tucson
residences In each case, the historical record is sketchy and offers,
at best, a meager basis for assigning quantitative values to each
fact.or Still more forbiclding and fraught w i.t.hchance of error is
the task of evaluatinz the probable individual effects of these acti-
vities, the interactions produced. and finally, of separating these
effects from the natural dynamics of the saguaro population, the
commun ity and the environment .

The questions and nressures related to human abuse and fluctuations
in the Saguar-oNational f-1onumentsaguaro population are concerned not
only with historical fact.ors,but with continuing ~ctivities. Al-
though livestock have been fenced out of the Cactus Forest area
ci 11<.'''' 1<y)R, cattle still zrazing upon the slopes of the Rincon Moun-
tn:i ns nnd ccr t.ai.n Lv, :cc::';nrd] css of the results of evaluations by
range managers , LIre i.mr.ac l; is real and genuinely detrimental to the
Na'ti.oun.LPark Serif Lee obj ect i.ve of ma.Lnt.aining representative natural
biotic communities in a natural. envirunment. Predator control (includ-
ing the kil'linftof' :::n::11(p.s) ~nllt-.i nues . Urbanization of the surrounding
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area continues at a r-api.dLy gr-ow ing rate) and smog is increasing. The
increa.sing visitor use of the Monulnent leaves its mark upon the envir-
onment, and the destruction of young saguaros by vandals mounts. All
are factors wor-thy of concern, and must be the subject of appropriate
management programs

Arm.d st this somewhat bleak picture, some encouraging changes have oc-
'curred. Grazing has been eliminated from large areas of the Monument
including some of the rocky foot slopes of the Rincon Mountains and
all of the Cactus Forest section. In the latter area, natural recovery
of the vegetation is evident) especially with respect to desert grasses
and nonarboreal perennial species. The appea.rance of numerous small
saguaros wh i.chhave become established in parts of this area during
the fourteen years since cattle were excluded strongly supports the
wisdom of that action) and equally strongly suggests the importance of
the early elimination of ca.ttlegrazi ng from all of the remaining
habitat


